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James R. Bachman, class of ‘51, 


speaks from experience when he says... 


“T find the Applied Research Laboratory 
of U.S. Steel an interesting and 
rewarding place in which to work.” 
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he rapid rise of Mr. Bachman at 
United States Steel’s Applied Re 
earch Laboratory in Monroeville, 
Pa., is typical of that of many scien 
tists and engineers who have come to 
U. S. Steel from college 
have staked their future with this 


and who 


organization. 

Mr. Bachman received his B.S 
Deyree in 1951 and his M.S. Degree 
in 1952 


in Ceramic Engineering. While at 


soth of these degrees were 


college, he served as a Research As 
istant on a commercial research 
refractories problem 

In June, 1952, Mr. Bachman was 
employed in the Refractories Divi 
ion of the Applied Research Labora 
tory as Assistant Technologist. Dur 
ing his four years of employment, he 
has received two promotions, Today, 
he is the Supervising Technologist, 


Refractories Division, at this labora 
tory. 

Mr. Bachman has said: “At U.S 
Steel’s Applied Research 
are actively solving prob 


Labora 
tory, we 
lems that are of vital importance to 
the steel industry. These problems 
are many and varied, including as 
they do activities in the fields of 
physics, chemistry, mathematics, 
and electrical, mechanical and met- 
allurgical engineering.” 

‘Today, more than ever before, the 
young man graduating from college 
will find every opportunity for rapid 
growth opened to him at U. S. Steel 

whether in research or in hundreds 


of other engrossing operations which 
make up the daily work of this con- 
stantly expanding industry. If you 
are interested in a challenging and 
rewarding career with United States 
Steel and feel that you can qualify, 
why not get in touch with your col- 
lege placement director for further 
information? Moreover, we shall be 
pleased to send you a copy of our 
informative booklet, Paths of Op- 
portunity, upon Simply 
write to United States 

Steel Corporation, Per- 

sonnel Division, Room 

1662, 525 William Penn 

Place, Pittsburgh 30, Pa. 


request. 


UNITED STATES STEEL 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 
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B-52 jack screw—a typical Boeing design 


On Boeing B-52 bombers, the hori- 
zontal tail surface has more area than the 
wing of a standard twin-engine airliner. 
Yet it can be moved in flight, up or down, 
to trim the aircraft. 


he device that performs this function 
is a jack screw, which, though it we ighs 
only 255 pounds, can exert a force of 
approximately 225 tons! 

Many kinds of engineering skills went 
into designing and developing a jack 
screw so precise that it automatically com 
pensates for stretch and compression 
under load. ( ivil, ¢ lec trical, me hanical 
and aeronautical engineers, and mathe 
all find chal 


lenging work on Boeing design projects 


maticians and physic ists 


for the B-52 global jet bomber, and for 
the 707 jet tanker-transport, the BO 
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MARC IM-99 pilotless interceptor, and 
aircraft of the future. 


Because of Boeing's steady expansion, 
there is continuing need for additional 
more than twice 


engineers. I here are 


many engineers with the company now 
as at the peak of World War II. Because 
Boeing is an “engineers’ company,” and 
promotes from within, these men find 


unusual opportunities for advancement. 


Design engineers at Boeing work with 
other topnotch engineers in close-knit 
project teams. They obtain broad experi 
many 
fields, and have full scope for creative 


ence with outstanding men in 


expression, professional growth and indi 
\nd they find Satis 


faction in the high engineering integrity 


vidual ree ognition 


that is a Boeing byword. 





challenge 


In addition to design engineering, 
there are openings on othe r Boeing teams 
in research and production. Engineers 
like the life in the “just right” size com 
munities of Seattle and Wichita. They 
may pursue advanced studies with com 
pany assistance In tuition and participate 
There 
may be a plac e for you at Boe ing Seattle 
or Boeing-Wichita. 


in a most liberal retirement plan 


For further Boeing career information consult your 
Placement Office or write to either: 


JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Co., Seattie 24, Washington 


F. B. WALLACE Staff Engineer-Personne! 
Boeing Airplane Co., Wichita, Kansas 


SOLAN G& 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 





WHY CERTAIN 
DESIGNS SUCCEED 


an idea to help 
you advance faster 


2 Peg designers state that 
costs are the most important 
factor in the success of any product 
development today. Manufacturers 
recognize this and, as a result, seek 
out the engineers who are cost 
minded. 

Industry's stress on lower costs 
comes from the increasing competi- 
tion for buyers. Rising costs of ma- 
terials and labor must be offset by 
good designs to keep selling prices 
down to realize a profit from sales. 

Ingenious use of materials is the 
best way you can eliminate needless 
expense in manufacture. By using 
steel as the basic material and weld- 
ing for fabrication, you have a de- 
cided advantage in saving money 
for a manufacturing company. . . 
and getting your designs accepted. 


Welded Stee! Construction — Costs $6.49 


Results from using welded steel 
instead of gray iron are shown in 
the above design comparison of a 
typical bracket used on modern 
machinery. The cast bracket costs 
$28.13. The welded steel bracket 
costs $6.49, weighs 65% less, yet is 
stronger and more rigid than the 
cast design. 

Similar savings are possible in 
many types of mechanical parts. 
Therefore, it will pay you to know 
how to utilize steel. Why not write 
us for latest design bulletins. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


The World's Largest Manufacturer of 
Arc Welding Equipment 
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New careers for engineers, now that 





olor T'V is here ! 


RCA’s pioneering in this exciting medium means unlimited 
opportunities for you in every phase from laboratory to TV studio 


Now, more than ever, new 
engineering skills and tech- 
niques are needed in the 
television industry — to keep 
abreast of the tremendous 
strides being made in Color 
TV. RCA 


electronics 


world leader in 

invites young 
engineers to investigate these 
challenging opportunities. 
Only with RCA will you find 
a scientific climate particular- 
ly suited to the needs of young 
engineers, Your knowledge 
and imagination will be given 
full rein, Rewards are many. 

Your talents are needed in 
research — in TV receiver de- 
sign — in network operations 

even “backstage” at TV stu 
dios. The experience and 
knowledge you gain can take 


you anywhere! 


WHERE TO, 
MR. ENGINEER? 


RCA offers careers in TV and 
allied fields 


opment, design and manufactur 


in research, devel 


ing—for engineers with Bachelor 
or advanced degrees in E.E., 
M.E. or Physics. Join the RCA 
family. For full information 
write to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of America 
Camden 2, New Jersey. 


, 





Like 2 sets in 1—get Color and black-and- 
white shows, too! It’s RCA Victor Compatible 
Color TV. See the great Color shows in “Living 
Color’’—regular shows in crisp, clear black-and- 
white. With Big Color, you see everything. 





Color every night — right now! Something 
for everyone! You'll have “two on the aisle’ 
for the best shows ever—drama, comedies, Spec- 
taculars, children’s shows, local telecasts. For now 
216 TV stations are equipped to telecast Color. 


[ 


| ? 
4 
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Practical and trouble-free! Service at new 


low cost! Big Color is dependable Color. And 
RCA Victor Factory Service is available in most 
areas (but only to RCA Victor owners). $39.95 
covers installation and service for ninety days. 





Now starts at $495 —no more than once 
paid for black-and-white. This is the lowest 
price for Big Color TV in RCA Victor history! There 
are 10 stunning Big Color sets to choose from 
table, consolette, lowboys, and consoles, too. 


254 SQUARE INCHES 


OF VIEWABLE PICTURE 





z 


Big-as-life 21-in 


SOM ok MI De iw 70h leat 

ch picture tube — overall 
diameter. Actually 254 square inches of view- 
able picture area. And every inch a masterpiece 
of “Living Color.” Here are the most natural 
tones you've ever seen—on a big-as-life screen! 





Big Color TV is so easy to tune, even a 
child can do it! Turn two color knobs and 
there’s your Big Color picture! It’s easy, quick, 
accurate, It’s a new thrill when the picture pops 
onto the screen in glowing “Living Color.” 





Color TV is a common-sense investment— 
costs only a few cents a day. It's sure to be- 
come the standard in home entertainment for 
years to come—yet you can enjoy Color every night 
right now! And you can buy on easy budget terms. 


—_——_— 


Make sure the Color TV you buy carries 
this symbol of quality. Because RCA pioneered 
and developed Compatible Color television, RCA 
Victor Big Color TV—like RCA Victor black-and- 
white—is First Choice in TV. 


RADIO CORPORATION OF AMERICA 


ELECTRONICS FOR LIVING 
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IT WILL TAKE 3 MINUTES TO 
CLIP, FILLIN AND MAIL THIS COUPON... 


. lt could be the most important 
3 minutes you've ever spent! 


e No matter what branch of engineering you’re following 


no matter which phase of engineering interests you most 
—we want you to know SquarRE D and what we have to 
\\ offer. For we’re looking for all kinds of engineers—Research, 
» Design and Development; Manufacturing; Sales Application 
and Field Engineers. 
The electrical industry is doubling every 10 years. And SquarE D, as 
an aggressive leader in that industry, offers tremendous opportuni- 
ties—now and in the exciting years ahead. 


Why not get that coupon on the way to us right now? 


2 QUARE J) COMPANY 


JANUARY, 1957 











e ii In a world where understanding 


is the only hope, it is needful that we pay tribute to the engineer. 
To the man. Not his muscle of machines and minerals, 
not the might of the atom or industry. But more his knowledge, 
his compassion, his humility . . . more his mind and attitude 


that are our building stone for progress in peace. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Letters to the 
Editor 


Editor-in-Chief 
The Cornell Engineer 
Lincoln Hall, Campus 
Dear Madam: 

I want to call attention to and to 
complain bitterly about the serious 
error that occurs in your article 
about me in the November issue of 
the Cornell Engineer, I realize, of 
course, that freedom of the press is 
one of the cornerstones of our 
American way of life, but I feel 
that every publication has a real 
obligation to present really impor 
tant facts with meticulous accuracy 
and that statements that might se 
riously injure the reputation of any 
individual should be care fully veri 
fied before they are made. 

The particular misstatement to 
which I want to call attention is 
that appearing on page 65 of your 
November issue in which you state 
that the speckled trout formerly 
mounted on the wall of my office 
weighed only 3% pounds, | wish to 

call your attention to the fact that 
this trout weighed 8% pounds, I am 
not particularly sensitive to insinu 
ations about my lack of ability as a 
teacher or as an engineer or my 
personal peculiarities, but I cer 
tainly resent deeply any implica 
tion that I am such an inexpert 
fisherman that I would regard a 3% 
pound trout as worthy of preserva 
tion for posterity, 

Very truly yours 


F. H. Rhodes 


1480 Griswold St. 
Glastonbury Conn 
Dear Editor: 
I was greatly interested in Jesse 
Tarleton’s article in the October 
issue, “Unionization of Engineers 
setting forth and. disc ussing the 
pros and cons of that much mooted 
subject. This chances to be one to 
which I have given much thought 
over a long period of years and if 
I were drawing the conclusions, I 
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believe that | should take my stand 
irmly with the cons Ny experi 
ence embraces both the construc 
tion and the manufacturing fields 
and Lt once did a report for the Na 
tional Industrial Conference Board 
Manage 


primary function, | 


on “The Functions of 
ment.” The 
then came to the conclusion, is 
LEADERSHIP. Leadership not 
only of the capital factor but of the 
labor factor. And if American man 
agement had begun sooner to live 
up fully to its responsibility for 
proper handling of the human ele 
ment, instead of remaining over 
long subservient to the controllers 
of credit capital and the short 
sighted 
stockholding capital tor larger re 
turns, unionization of any part of 


desires of predominant 


the working force, let alone the 
technicians, would have made a 
great deal less progress, while in 
plants with the right kind of man 
agement it would have secured not 
even a foothold. Today, as a result 
of blindness—or, maybe I should 
better term it short-sightedness or 
unenlightened — self-interest of 
those in control of industry, and 
their failure very generally to dis 
charge their duty as citizens, labor 
with the helping hand of govern 
ment has literally gotten a strangle 
hol | on our economy. 

So I very earne istly hope that ow 
technic ally trained men and wom 
en will resist the te mptation to join 
up with any unions of the coercive 
type, inste ad lend their support to 
the wider prevalence of the right 
type of management—the logical 
leader of the labor as well as of the 
capital factor in production—and 
point their ambitions to attaining 
more and more high positions as 
directors of the management func 
tion, which I envision to be the best 
hope for a sounder economy, and 
better things for everybody, as time 
Yoes On 

Very truly yours 
Harry F. Porter, CE 











Minutes away from a 


WEALTH 


OF MODERN 
ADVANTAGES — 


e Suburban living and recreation 
@ Famed New Jersey resort areas 


@ New York City’s scientific, cultural 
and entertainment centers 


e@ Leading graduate schools 


Federal Telecommunication Laborato- 
ries’ location in Nutley, N. J. is a dream 
spot for young engineers... combining 
country-like work atmosphere, quiet 
suburban living, closeness to the vast 
offerings of the unique New York-New 
Jersey metropolitan area. 

At FTL you work in one of America’s 
great research and development centers 

. on long-range programs... with 
leaders in electronics who are quick to 
recognize ambition and ability. 

FTL’s employee benefits include: 
graduate tuition refund plan; health, 
group insurance and pension plans. 

Listed below are the interesting as- 
signments open at FTL’s East Coast 
Laboratory, Nutley, N. J 


Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas ® Missile Guidance 
Transistors and other Semiconductor Devices 
Computers * Telephone and 
Wire Transmission Systems 


Opportunities for relaxed living and career- 
building also available at FTL’s West Coast 
Laboratory . . . with openings in Digital 
Computers, Inertial Navigation Systems and 
Infra Red Systems. Write to: 15191 Bledsoe 
$t., San Fernando, Cal. 


Oar... 


Federal Telecommunication & 


Laboratories 
A Division of international Telephone 
and Telegraph Corporation 
500 Washington Ave., Nutley, N. J 


East Coast Laboratory and Bdlesoweve Tower 
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ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION + Bridgeport 1, Connecticut 
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your future 
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HELICOPTER... 


it's going places 
and so can you 


Although acclaimed everywhere as the world’s 
most versatile aircraft, helicopters have had only 
a few short years to prove it. A product of your 
generation, they are... in fact... younger than 
you are, 

Like you, they face a future that is at once 
challenging and promising, but the exciting de- 
tails of that future remain to be discovered and 
worked out. 


If you expect to be a graduate engineer shortly, 
all this can be most important to you. Sikorsky 
Aircraft, the company that pioneered helicopters, 


is moving into high gear . . . going all out to keep 
pace with ever-increasing military and commer- 
cial requirements, Quite naturally, the world 
looks to Sikorsky to design and build the heli- 
copters of tomorrow. And for the creative en- 
gineering, for the imagination, for the technical 
abilities that the future will demand . . . Sikorsky 
Aircraft looks to you. 

We would welcome the opportunity to give you 
a more complete picture of our company . . . and 
to see if there is a place in that picture for you. 
The next step is yours. Take that step and write 
to Mr. Richard Auten, Personnel Department. 
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AIR CONDITIONING: 


Engineers make it a LIFE-TIME Career at York 


How do engineers get ahead at 
York? Of the 25 top engineering exec 
utives at York, 19 came up through the 


® Expanding markets in air conditioning, refrigeration are creating new 
opportunities for engineers. 

® York Training is a recognized pathway to professional development. 

® York's products and applications are precision-engineered for every 
mechanical cooling need. 

® Resulting career choices call for engineering graduates with widely 
varying talents and interests. 


Today, air conditioning is much more mand that the system be tailored to the 
than a luxury or convenience. For many need. The YORK engineer has at his 
industries, businesses, and even resi- disposal both the know-how and the 
facilities to produce and apply more air 
conditioning and refrigeration system 
components than any other manufac- 


Thus, the YORK 


engineer can give full play to his own 


dences, it is more than necessary—it’s 
expected. The same is true in precision 
refrigeration. Both spotlight the unpre 

cedented needs for expertly trained turer in the industry. 
engineers to design, manufacture, 
apply, and maintain such systems for creativeness in serving the Industrial 
Commercial, and Residential markets 


At York, the jobs vary. 


be a hotel, tomorrow’s a shopping cen- 


widely varying needs. 
Today’s might 
York systems are engineered. ‘The com 


pany’s reputation comes from its de- ter or an environmental laboratory. 





the qual “Mt, Y name tn 


HEADQUARTERS 
FOR MECHANICAL COOLING 
SINCE 1665 
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air conditioning and refrigeration 


YORK Graduate 
Program. 
room and on-the-job assignments into 


Engineer Training 


This program blends class 


personalized plans of post graduate 
education directed to the specified 
placement chosen. 

Exchange information about your 
self and a YORK career at your College 
Placement Office. There you'll find the 
booklet “A Pathway to Professional 
Development and Life-time Careers”. 
Register there for a campus interview 
with York’s representative. Mail in 
quiries will receive careful attention 
Write: Training and Education Depart 
t Subsidiary 
of Borg-Warner Corporation, York 


ment, York Corporation 


Pennsylvania 


YORK 


CORPORA T 


SUBSIDIARY OF BORG-WARNER CORPORATION 














Jor 
et & Laughlin Steri ¢ or poratio, 


Pitlaby toh, Pa 


This booklet can be your first step 
to a good future in steelmaking 


Contains up-to-the-minute information for college men in choosing career 
opportunities in Sales, Production, Industrial Engineering, Metallurgy and 


Chemistry, Industrial Relations or Engineering, Accounting and Research. 


STEEL 


Your opportunity to grow in the steel in- 
dustry is limited only by your potential. Steel 
production in this country has increased 40 per 
cent in the past 10 years— more than twice as 
fast as the population. Jones & Laughlin, the 
nation’s fourth largest steel producer, is keep- 
ing pace with this growth. 

As stated in our new booklet: 

“Jones & Laughlin needs and wants 
qualified college graduates. We are primarily 
interested in young men of talent who are 
flexible in their thinking and able to adapt 
themselves readily to changing circumstances. 
The liberal arts, business administration, and 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 


technical graduate can find the challenge he is 
looking for in the widely-diversified and ever- 
expanding business of making and selling steel.”’ 

In Jones & Laughlin operations, from mining 
of the raw materials to distribution of the fin- 
ished products, you have a wide range in your 
choice of careers. 

Jones & Laughlin studies your interests, 
counsels and assists you in selecting the career 
best suited to your growth. 

Our booklet contains information on the 
career opportunities waiting for you in this 
progressive, growing steel company. Take the 
first step. Write for the booklet now. 


Mail this coupon 
TODAY ! 


Poot n no errr 
Director—Organization Planning 

| Jones & Laughlin Steel Corporation 

| 3 Gateway Center, Pittsburgh 30, Pennsylvania 

Please send me your free booklet on career opportunities for college graduates at J&L. 
| 

| Name 

| 

| Address —_ 

| 

| City Zone 


State 
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Editorial... 


Dr. Ralph Overman, Director of 
Special Studies at Oak Ridge, posed 
a significant problem facing science 
and engineering students in his 
lecture during the 1956 Campus 
Conference on Religion: Is the sci 
entific method adequate for the 
whole of life experience? This prob 
lem merits careful consideration by 
engineering and science students 
during their college careers because 
its solution will mold their pro 
fessional contribution, and = influ 
ence working relationships with 
their fellow men. The era in which 
today’s technical students will be 
industrial and scientific leaders, will 
present complex social and moral 
as well as technical problems. An 
awareness that scientists and en 
gineers must contribute to society 
beyond the scope of the scientific 
approach of their professional ac 
tivities should be developed by 
technical students as they obtain 
their formal education. 

The scientific method, according 
to Dr. Overman, begins with “per 
cepts’ or the experiences the sci 
entist or engineer perceives with 
his five senses. He takes experi 
mental data from his observations 
and summarizes or generalizes it 
into laws. The scientist or engineer 
then extends his observations logi 
cally and mathematically in terms 
of “constructs” to interpret and 
make useful the percepts he ob 
serves. The constructs he develops 
may be the basis for predictions 
about nature that, when tested 
may validate the original percept 
or law. The scientific method does 


not prove the existence of atoms 
Rather it validates information that 
has meaning because it is useable. 
Nuclear bombs explode Thus pre 
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“L-It” and “I-Thou” 





dictions validate original percepts 
about the atom 

The scientist or engineer objec 
tifies the universe in terms of, in 
the words of Overman, “I-it rela 
tionships.” He does so for further 
understanding and _ utilization of 
natural phenomena in order to 
meet man’s needs. Yet the astrono 
mer who objectively concludes that 
man in space and time is an infini 
tesimal speck, is himself a man. Dr. 
Overman stated that there are other 
legitimate valid experiences that 
cannot be delineated within the 
“T-it” context. Fear, hate, distrust 
happiness, satisfaction, love are 
emotional experiences that are im 
portant in relation to other human 
beings. These are subjective, or 
“I-thou relationships.” The scientist 
or engineer may attempt to devise 
a system of constructs to validate 
what he perceives in this realm 
When he does so, he deals not with 
“T-it” but rather with “I-thou,” and 
the two relationships are distinct 
He must recognize in his work that 
both relationships are real and im 
portant to him, as a man whose job 
it is to objectify the things around 
him. 

Dr. Overman asserts that there 
is a statement within “I-thou” re 
lationships he experiences that re 
lates constructs to original per 
cepts in much the same way as sci 
entific constructs may validate a 
For him this link is 
resolves 


scientific law 
Christianity 

fundamental questions in “I-thou” 
relationships. This decision cannot 
be the result of objective study 


because _ it 


alone. It is subjective, based on a 
consciousness of a need. For Di 
Overman there is a discontinuity in 
intellectual processes at which emo 










tional experience and commitment 
take place. The intellect is still im 
portant, but decisions may tran 
scend intellect alone in “I-thou” re 
lationships. Dr. Overman suggests 
that as wave and particle are com 
plimentary descriptions of an ele« 
tron, there must be “complimen 
tarity” of “I-it” and “I-thou” experi 
ences. Rather than teaching reli 
gion on Sabbath and science the 
rest of the week, men should seek 
a further unity of the two disci 
plines to more adequately meet the 
needs of life 

Christianity may not be the way 
for every man to resolve personal 
questions in his “I-thou” relation 
ships. But Dr. Overman’s 
upon the need to consider the an 


foc us 


swers is important to the engineer 
ing and science student, Concern 
and consciousness in “I-thou” ex 
periences cannot be taught in the 
academic sense. We cannot be 
“educated” to love. But we live in a 
time when a need to more fully 
understand other men is inescap 
able. While we learn to objectify 
the universe we must develop an 
ability to subjectify our dealings 
with others and to recognize the 
interrelationship of our efforts. We 
must understand the limits as well 
us potentiality of the scientific 
method, take inventory of our own 
and try to learn 
about the basic beliefs that moti 
vate the actions of others. To be 
effective as engineers and scientists 
we must be able to develop and 
relationships. In 


sense of values 


apply valid “I-it” 
addition, we must promote and 
practice mature “I thou” relation 
ships in order to find the greatest 
meaning in our work, and most ef 
fectively serve our fellow men 


RGB 
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53 YEARS AGO 


this early portable compressor made air power history 


Cin gasoline- powered portable air compressor, 1n- 
troduced by Ingersoll-Rand in 1902, may look crude 
and cumbersome by today’s standards. But at the 
time it was a real innovation — one of the first prac- 
tical compressors which could be easily moved about 
from job to job. 
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TODAY irs sie cyRo-FLO 


... another basic advance in 
compressor design by Ingersoll-Rand 


Tur GYRO-FLO is a rotary 

sliding-vane portable compressor 
with oil injection cooling, first in 
troduced by Ingersoll-Rand in 
1950. The success of this unit has 
been proven by the ever-growing 
trend to this type of design, and 
the increasing demand for rotary 
air power. Ingersoll-Rand now 
manufactures the most complete 
line of rotary portable compressors 
available. 


If you'd rather help make in- 
dustrial history than read about it, 
why not investigate the fine job 
opportunities available with 
Ingersoll-Rand — recognized leader 
in the machinery field. For further 
information contact your Place- I li-R d 
ment Office or write Ingersoll ngerso ani 


New York 4, N. Y, 
Rand. 2-468 11 Broadway, New Yor N 





COMPRESSORS + BLOWERS « GAS & DIESEL ENGINES - PUMPS - VACUUM EQUIPMENT « AIR & ELECTRIC TOOLS + MINING & CONSTRUCTION EQUIPMENT 
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How often 
does DuPont 
transfer 
technical men? 


Van’'’ Wolford wants to know: 








Fred V. Wolford receives his B.S. in Chemical Engineering from 
the University of Texas in January 1957. “Van” is a member of the 
Southwestern Rocket Society, Canterbury Club, and local Vice- 
President of A. I. Ch. E. Like all students, he’s interested in finding 
out about the best opportunities offered in his profession, 


Keim =1-1ge me-tal-)4-18- 


Edward H. Berg received his B.S. Ch. E. from Cornell in 1944 
and served as an Engineering Officer on destroyer duty until 
1946. Since coming with Du Pont, he has worked at New Jersey 
plants as a Field Supervisor in Du Pont’s Engineering Service 
Division. Ed was recently transferred to Du Pont’s Design 
Division to further round out his professional development. 


Ww just completed a study on that subject, Van, 
so I can speak with some authority. 


Using technical graduates who came with Du Pont 
in 1949 as a base, we found these men averaged 1.7 
transfers of location in 7 years. We frequently shift 
men from one assignment to another at the same loca- 
tion, to broaden them professionally. But it’s interest- 
ing to note that 38% of those surveyed had not 
changed their location of employment at all. 

Changes of work location depend a little on the 
type of work a man enters. For instance, there are 
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likely to be more transfers in production and sales, 
fewer in research. 

But one thing is certain. Du Pont transfers are al- 
ways purposeful. The majority are a natural result 
of Du Pont’s continued growth and expansion. And 
they invariably represent opportunity for further pro- 
fessional development. 





Additional employment information is given in 
“Chemical Engineers at Du Pont.” This booklet 
describes in detail the work and responsibilities 
of chemical engineers who work at Du Pont. 
Write for your free copy to the Du Pont Com- 
pany, 2507C Nemours Bldg., Wilmington 98, Del. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
Watch “Du Pont Theater’ on Television 




















One of the most vital links of 
international communications today 
is submarine cables, These cables 
cross almost every major body of 
water in the world and enable in 
stantaneous, reliable communica 
tion between practically any two 
points on the earth. The cables are 
used mainly by two fields of com 
munication, telephone and tele 
graph, Although telephone cables 
been laid extensively only 
World War II 


cables have been in use for over a 


have 
since telegraph 
century, 

In 1842, Samuel F. B. Morse 
sent an electric current through an 
underwater cable across New York 
Harbor; it was the first time a cur 
rent had been sent through a sub 
marine cable of any appreciable 
length. Just one year later, Morse 
proposed laying a telegraph cable 
between the United States and 
England, a dream which took over 
twenty years to be realized. That 
same year, Samuel Colt laid down 
between the Battery and Gover 
nor’s Island in New York Harbor 
the first actual 
graph cable, but after only one 
day's operation, it was broken by a 


underwater tele 


ship pulling its anchor, Further de 
velopment continued on these short 


< « 


by 


David Lamensdorf, EE °*60 


submarine cables and in IS51 the 
first international telegraph cable 


was laid, the English 
Channel between Dover, England 
and Calais, France. 

At this time, Cyrus Field began 
making plans for a_ transatlantic 
cable. In 1857, he made his first at 
tempt, planning to have an Ameri 
can and a British warship each lay 
half of the cable and meet in the 
middle of the ocean, Due to its 


TT y 
Crossing 


poor quality, the cable broke afte: 
only two hundred miles were laid. 
In 1858, he made a second try us 
ing the same method, This cable 
was successfully completed on Au- 
gust 5, and messages were immedi 
ately being sped across it. Three 
weeks and 400 messages later, after 
gradually growing weaker and 
weaker, the cable died 
due to faulty insulation. 

Field was persistent, though, and 


probably 


in 1865, he was loaned the “Creat 
Eastern” for another attempt. The 
“Great was an English 
steamship of such immense size 


Eastern” 


that many people said it was built 
about forty years before its time 
It was as big as many of the mod 
ern luxury liners, but its owners 
never seemed to be able to find a 
profitable use for it. In July, 1865 


Frontice—Cable sections with four types of protective coverings for use in telephone 
cables. As a cable needs more protection in shallow water, the shore end sample at 


the bottom is more than 2% 


inches in diameter and weighs almost 9 pounds per foot 


The deep water piece at the top is about one inch in diameter and weighs only one 
pound per foot. The other two are used at intermediate depths. 
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SUBMARINE CABLES 


the big ship started out from Lre 
land headed toward Newfound 
land, with 1395 nautical miles of 
cable it its holds. (One nautical 
mile is approximately equal to 1.15 
statute miles.) About halfway 
across, the crew stopped laying the 
cable because the test signals being 
sent over it were failing too often 
While they were reeling in the 
cable, it broke \ year later, Field 
made another try and this time he 
was successful, This first successful 
transatlantic cable was completed 
on July 97. 1866. Field then went 
back and grappled up the end of 
the 1865 cable, completing that 
one, also. to make two successful 
transatlantic cables. 

The “Great Eastern” was sub 
sequently used to lay many more 
submarine cables, In 1869, it com 
pleted the first transatlantic cable 
to the United States, a distance of 
2584 nautical miles. Then it laid the 
Indian Ocean section of the Lon 
don to India submarine cable. By 
1874, it had laid another two trans 
atlantic cables, one of which is still 
in use today, and repaired four of 
them in midocean 

The first Pacific cable was laid 
in 1902 from San Francisco to Hon 
Two years later that cable 
was extended to Manila. In July 
1904. President Roosevelt sent the 
first message around the world by 
telegraph; it took eleven minutes 

Construction of cables differed 
little from the first cable of Cyrus 
Field in 1866 until 1924. That first 


olulu 
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Construction details of a submarine telephone cable. 


cable was an inch in diameter and 
was made of seven copper wires 
solt then 
wrapped in eight layers of a rub 
ber compound and, finally, covered 
by ten charcoal iron wires spun in 
manila yarn, In 1924, Western 
Union laid a cable from New York 
to the Azores using a single copper 
conductor wound in a very thin 
ribbon of metal called “permalloy.” 
Each permalloy cable had the ca 
pure ity of seven cables of the earlier 


twisted in rubber 


design. These cables have been 
operated at speeds of 14,000 letters 
per minute each, This large capac 
ity is utilized by operating the 
cable in several separate channels 
each being an individual unit. 


Problems of Cable Laying 


While laying the cables, many 
problems have had to be overcome. 
Torsional stress is one of the big 
gest of these, The only cable thus 
far developed which wouldn't twist 
under tension is a non-armored one. 
circumstances 


Under ordinary 


however, torsional balance can 
be achieved only by two sheaths of 
wires In opposite directions of lay 
But The 


conventional design used in most 
cables is to have galvanized steel 


this is very expensive 


wires in a helical lay and to keep the 
angle of lay with the axis as small 
as possible to reduce the torsional 
stress. A helical sheath, though, will 
cause the cable to kink, if the ship 
stops while laying it, because the 
then and the 


tension decreases 
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cable will become slack. The tor- 
sional twists will then fall down the 
cable’s axis as it tends to untwist at 
the top. When the ship starts up 
again and the tension is increased, 
permanent kinks will occur in the 
cable, 

Another major problem is that of 
elongation and contraction, While 
the cable is being laid, the sheath 
ing wires tend to stretch. Accord- 
ingly, the length of the soft copper 
core also increases, When the ten 
sion is relaxed, the sheathing will 
resume its normal length, but the 
copper core, due to its low elastic 
limit, won't. It becomes wavy and 
will burst through the cover, pro- 
truding in a called a 
sprew, if there is any opening be- 
tween the wires of the sheath. Up- 
on reapplication of tension, the 
sprew may be gripped between 
the adjacent wires of the sheath 


crescent 


and squeezed, causing an electrical 
fault, 

To remedy this, polyethylene is 
used as an insulator, because of its 
toughness. Since the conductor is 
composed of strands, it is weak to 
axial compression, so that the ex 
cess stress will build up at a weak 
point in the insulation. By causing 
all this stress to press against one 
of the conductor's strands, the in- 
sulation will be forced to split. The 
whole conductor will then rupture 
the insulation knuckle in a 
large sprew. This can be remedied 
in three ways. The first is by using 
polyethylene of a higher molecular 


and 





weight, which is less likely to rup 
ture. The second and third are 
more fundamental. They are to use 
a solid conductor which has enough 
strength to resist knuckling or to 
give a stranded conductor greate 
helical angle of strand lay, making 
the conductor so limp that there 
is no danger of compressive stress 
developing. 


Development of Repeaters 


One of the great improvements 
in submarine cables and their op- 
eration is the use of amplifiers or 
repeaters for both increased capac- 
ity and speed of operation. These 
were first introduced by the British 
Post Office about fourteen years 
ago in a short cable. Repeaters 
have since been installed in many 
of the transatlantic telegraph ca- 
bles, thereby tripling their speed 
and capacity, The telegraph re- 
peater is simply a_ three stage 
vacuum tube instrument similar to 
the amplifier in a home radio, and 
is used to amplify signals which are 
received, It is enclosed in a cylin 
drical steel case, four and one half 
feet long, one foot in diameter, and 
weighing 1100 pounds, The unoc 
cupied space in the repeater is 
filled with oil, If one or two rather 
than a series of repeaters are used 
in a cable, the repeater is placed 
on the receiving side of the ocean 
not too far from the 
power or the terminal. This posi- 
tion is usually along the edge of 
the Continental Shelf; however, it 


source of 
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another, 
there being m: iny such places. The 
repeater in such a case would pick 
up and amplify any signals in- 
duced from either cable, A safe 
distance between cables is a few 


one cable may Cross 


hundred miles provided the two 
cables are w idely separated upon 
their approach to the crossing. 
There are two. basic types of 
repeaters the two way repeater 
which will amplify signals going in 
both directions on the cable and 
the one way repeater which will 
amplify only signals in one direc 
tion. The one way repeater is nat- 
urally much easier to build and also 
to install, due to its smaller size 
The two way repeater has a rigid 
which won't pass 
cable ship's paying-out 
and puts added _ stress 


heavy Case 
through a 
machinery 
on the cable during installation be 
These diffi 
culties have made the one way re 
peater greatly favored thus far. 
However, it has been figured that 
one transatlantic coaxial telegraph 


cause of its weight. 


cable with many regularly spaced 
two way repeaters would surpass 


must not be near the spot where 


the overall capacity of all the other 
existing transatlantic — telegraph 


cables 


Telephone Repeaters 


The development of submarine 
telephone cables was greatly en- 
hanced by the introduction of re- 
peaters. The high 
needed for telephone transmission 
had to wait for the development of 
ways to withstand the high termi 
nal voltages needed and to boost 
the signal level at frequent inter- 
vals along the cable. The 
telegraph frequencies 
a terminal potential of 100 


frequencies 


lower 
essentially 
need 
volts or less and no intermediate 
amplification. The English develop 
ment of polyethylene in 1933 
helped to solve the first of these 
problems and the repeater was the 
pertect answer to the second. 

The British were the first to use 
cable 


American research in this field has 


repeaters in a_ telephone 


since been concentrated on a re 
peater to be used in long deep sea 
telephone cables with ultimate aims 
of a transatlantic cable. The Amer 


ican Telephone and Telegraph 


Company built a one way repeater 
of this type which was relatively 
small in diameter and quite flexible 
so that it could fit through a cable 
ship's paying out machinery, The 
one way repeaters necessiti ited the 
use of two cables to complete 
every submarine telephone circuit 
This repeater is quite conventional 
electrically, It has three 
tubes which in three 


electron 
stages boost 
incoming signals and passes them 
on to the next tube. Each of thes 
repeaters amplifies the power of 
the incoming signal 1,000 
000 times. The unique part of the 
repeaters is the 
rangement, It is made up of sixty 


about 
mechanical ar 


components and is eight feet long 
and less than two inches thick. The 
repeater is divided into seventeen 
separate cylindrical, lucite 


which are 


CAuSCS 
in turn surrounded by 
two layers of steel rings with over 
lapping joints to withstand the 
ocean's pressure Covering it all is 
a copper cylinder under layers of 
ends of 


jute and armor wire, The 


the repeater have a system of 
watertight 


First, there 


seals seven feet long 


is a metal to glass seal 


On the forward deck of the cable ship H.M.T.S. Monarch is the paying-out mechanism and sheaves over which shore end segments 


of the Atlantic telephone cable will pass. 


This is similar to equipment on _ the 


after deck for paying cable out in deep water 


H.M.1.S. MONARCH 


CABLE STOWED 


IN CABLE TANK 


DYNAMOMETER FOR REGISTERING 
STRAIN ON CABLE WHILE PAYING OUT 


PAYING OUT GEAR 









FORWARD JOCKEY AND 
HAULING OFF GEAR 












nM 


PAYING OUT GEAR 





DYNAMOMETER FOR REGISTERING 
STRAIN ON CABLE AND GEAR 
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Second, is a plastic seal molded to 
the cable’s insulation. The third seal] 
is an extension of the housing 
formed within the copper tube and 
providing a transition between the 
repeater and the cable. On the 
ocean floor, the repeater appears 
as a tapered bulge in the cable, The 
most important idea in this design 
is the fact that the repeater can pass 
through the cable ship's paying out 
machinery. 

The repeaters are built under 
the most exacting conditions pos 
sible, so that there will be no flaws, 
Many of the parts are made manu 
ally because machines haven't been 
invented yet which could do such a 
complex job The repeaters are ex 
pecte 1d to last twenty years under 
a pressure of 6500 pounds per 
square inch and surrounded by sea 
water, which is corrosive enough to 


gnaw away most metals 


Telephone Cable 

The telephone cable itself is also 
made to a high degree of accuracy 
in specially built factories, The 
conductors are tested with 90,000 
to 100,000 volts to insure strength 


and all joints are x-rayed and put 
through similar high voltage tests. 

Telephone cable has been de- 
veloped in a few basic sizes ac 
cording to the depth at which 
will be laid and with slight varia- 
tions according to the climate in 
which it is laid. The core or coaxial 
conductors of all these cables are 
the same, Varying amounts of arm 
or account for the different sizes 
The lightest and thinnest cables 
are used in the deepest water while 
the more heavily armored cable is 
needed near the shore. One type of 
cable is for shallow off-shore areas 
and is 1.85 inches in diameter 
while weighing about eleven tons 
per nautical mile. A second type 
for use in water of 200 to 600 fath 
oms depth is 1.43 inches thick and 
weighs six tons per nautical mile. 
\ third, the deep sea size cable em 
ployed at depths of 600 to 2400 
fathoms or two and one half miles 
is 1.23 inches in diameter and 
weighs only three tons per nautical 
mile. 

A cross section of the shallow 


water conductor shows at the cen 
ter, a solid copper wire covered 


Machine for the manufacture of telephone cable. 





with three copper tapes. Over this 
is a thick layer of crack resistant 
polyethylene insulation, Then, to 
complete the circuit, there are six 
spiraling copper tapes as a return 
conductor. Another copper tape is 
then used to protect against the 
gnawing teredo worms, The next 
layer is an impregnated cotton tape 
called teleconax, Covering this are 
two layers of jute applied in re- 
verse directions. Next is the armor. 
This is a layer of galvanized steel 
wire covered with a braid impreg- 
nated with an asphalt compound. 
Finally, there are a few layers of 
tar and jute as a final covering, 
Since coaxial cable is used for 
the telephone cable, there is little 
chance of the center conductor be- 
ing strong enough to rupture the 
insulation, so that the problems of 
laying telegraph cables are not 
present in telephone cables 


Modern Telephone Cable Systems 
The first installation to use this 
system and type of telephone cable 
was the Key West to Havana cable 
laid in 1950. It is 125 miles long and 


(Continued on page 65) 
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It’s tough—trying to decide which company you'd 
like to work for, where you’d advance fastest, be 
happiest, and have the brightest future. 


To help you make up your mind, let us send you 
this interesting 16-page brochure that answers 
many of your questions—and we'll answer others 


by special letter. 


WHAT THIS FREE BOOK CONTAINS: 


RAYTHEON’S RESEARCH PROGRAM 
Raytheon 


and electronics 


A digest of 


s current work in the basic fields of physics 


RAYTHEON’S DEVELOPMENT AND DESIGN PROGRAM 


How the results of research are utilized in new elec 


tronic products and component 


RAYTHEON’S MANUFACTURING PROGRAM 


example 


Typical 
of up-to-the-minute production techniques in 


a rapidl 


expanding industry. 


HOW A 3¢ STAMP MAY CHANGE YOUR LIFE 





RAYTHEON’S APPLICATION AND SALES PROGRAM 
Sales and field engineering careers that lead to many 
interesting activities and opportunities 


AND — quick facts on chances for advancement, gradu- 
ate studies, individualized training, company policies 
and benefits, plant locations, living and recreational 


advantages 


FOR YOUR FREE COPY— MAIL THIS COUPON! 


oerenee i __o oo ee 2 | 
. 


Raytheon Manufacturing Co. 
Leonard B. Landall é 
College Relations Department ‘ 

Waltham 54, Massachusetts 





Please send me. without cost or obligation, ENGINEER 


ING and RESEARCH CAREERS 
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Here’s how graduate engineers 
move up in the GAS industry 


... the nation’s sixth largest 


The Gas industry—the sixth largest in the nation 
has a total investment of over $15 billion. Last 
year the industry set a new all-time record in 


number of customers, volume of gas sold, and 


dollar revenue. In fact, Gas contributed 25% of 


the total energy needs of the nation as compared 
with 11.3°% in 1940. The Gas industry is a major 
force in the growth development and economic 


health of this country. 


There are many opportunities for you in the Gas 
industry. The industry needs engineers, and does 
not overhire. You won’t be regimented. There’s 
always room for advancement. With utility com- 
panies and with manufacturers of Gas equipment, 
there’s a future for you as an engineer. Call your 
nearest Gas Utility. They’ll be glad to talk with 
you about your opportunity in the Gas industry. 


American Gas Association. 
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Charles C. Ingram, Jr. became Vice President of 
Oklahoma Natural Gas Company in less than 15 years 


Cuarces C, Incram, JR 
B.S. in Petroleum Engineering, 1940 


University of Oklahoma 


Charles Ingram has been Vice Presi- 
dent of the Land and Geological De- 
partment of Oklahoma Natural Gas 
Company since June of 1955. Mr 
Ingram joined the company immedi- 
ately after his graduation from Okla 


homa, and was soon called into service, 
Following his discharge . 5 years later, 
he rejoined the Engineering Depart- 
ment in Tulsa. He was quickly pro- 
moted to Assistant Chief Engineer 
and then took over the position of 
Superintendent of Gas Purchase and 
Reserves, and by 1954 was District 
Superintendent of the Oklahoma City 
district 


After 6 years with Lone Star Gas, Bill Collins 
took over a new job in a new field for the company 


Witiiam A. Cottins, Jr 

B.S. in Mechanical Engineering, 1947 
ASM College of Texa 

Bill Collins is employed by the Lone 


in Dallas as Co- 
ordinator of Air Conditioning and 


Star Gas Company 
Utilization. Bill operates over 400 


square miles in North Texas and 
Southern Oklahoma. Since joining Lone 
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tar, Bill has worked primarily in the 
design, sales and installation of air 
conditioning equipment, with some 
time de voted to industrial gas appli- 
cations. When it was found that a 
large scale air conditioning program 
requires close attention to design and 
inst illation as we ll as sales and service 
policies, a special department was or- 


ganized in 1955. Bill was put in charge 











ENGINEERS... 
LOOK TEN YEARS AHEAD! 
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Take that ten year ahead look. There’s 
a fine career opportunity in the engi- 
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It’s the biggest, most suc- 
cessful, most stable unit in one of the 
fastest growing industries in the world, 
It has giant military contracts involv- 
ing some of the most exciting projects 
ever conceived... yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company’s size and 
variety mean that you'll be in the 
work you like best —side by side with 


DOUGLAS 
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Will your income and location 

allow you to live in a home 

like this...spend your 
leisure time like this? 


==- They can...if you start your 
career now at Douglas! 
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A Douglas engineer lives here 









the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
prospect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise, 
Brochures and employment applications are 
available at your college placement office 


For further information about opportunities 

with Douglas at Santa Monica, El Segundo and 

Long Beach, California and Tulsa, Oklahoma, 

write today to: 

DOUGLAS AIRCRAFT COMPANY, INC, 
C. C, LaVene, 3000 Ocean Park Blvd. 


Santa Monica, California 








First in Aviation 
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SOVIET TECHNICAL EDUCATION 


The following article is based on the results of a study of the Soviet educa 
tional system currently being conducted by Massachusetts Institute of Technology 
under the direction of Dr. Leon Trilling. Dr. Trilling, a professor in the Aero 
nautical Engineering Department of M.1.T., is particularly well qualified to direct 
this phase of the study, dealing with Soviet aeronautics. The information in this 
article comes from just one part of the M.1.T. investigation—other branches of 


Soviet education are being studied currently to obtain a report covering all phases 
of Soviet education and comparing them to our own. The editors believe this 
information is of particular interest to the engineering student reader who may 
participate in the technological race between Russia and the United States 


The quality of Russian scientists 
and the Russian educational sys- 
tem has aroused the curiosity of the 
American people, who are con- 
stantly being amazed at the Rus 
sians advancement in warfare. 
With an eye on the accomplish- 
ments of the Russians, many peo 
ple have asked the following: 

Just how good are Russian sci- 
entists and engineers compared 
with our own, what is their educa 
tional system like, and is it equiva 
lent to the educational system in 
this country? 

Seeking to find at least a part of 
the answer to these questions, Dr. 
Leon Trilling, an aeronautical en- 
gineering professor at M.I.T., pre- 
pared an article on Soviet aeronau- 
tical education, under the planning 
of M.I.T.’s center for international 
studies. This is the first article com- 
pleted in the Center's report on So 
viet education. 

The Soviet educational system 
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has trained a small but elite corps 
of aeronautical scientists who are 
second to none. “These top scien 
tists acting as small flexible task 
forces, have solved a number of 
theoretical questions . . , selected to 
keep Soviet aeronautical science 
abreast of any competitor.” 

But, adds the M.LT. report the 
Russian technical leaders are 
perched on a shaky engineering 
base. 

“The full cross section of engi 
neers in the Soviet Union,” says Dr 
Trilling, “have apparently not yet 
acquired that degree of engineer 
ing ‘feeling’ which only broad fa 
miliarity with machinery can bring 
They work by the book and require 
detailed direction. 

“For this reason, excellent de 
signs must frequently be adapted 
to inferior execution, and tooling or 
high-grade workmanship is re 
served for only key parts of the as 
sembly.” 


Another important aspect of the 
Soviet educational system is that it 
trains skilled technical personnel 
for the service of the state, usually 
without regard to personal feelings 
“The constant subordination of the 
individual to the national plan 
says Dr. Trilling, “is an important 
psychological influence on protes 
sional people in the Soviet Union. 

Dr. Trilling’s findings were based 
on official and technical Soviet pub 
lications and on the testimony of 
witnesses, both Westerners who 
have visited Russia for various 
lengths of time and former Soviet 
citizens who have either studied o1 
taught in the Soviet Union within 
the last ten years 

“On the basis of the evidence 
says Dr. Trilling, “it is our conclu 
sion that there exists in the Soviet 
Union a group of talented people 
with drive and ambition who are 
generally permitted to reach the 
top, sometimes quite rapidly, and 
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Kalnin Polytechnic Institute in Leningrad is one of 180 schools turning out top-grade 
engineers. It has an enrollment of 11,000 students. 


that their number has increased as 
a direct result of Soviet educational 
policy 

“But there are still only a few men 
who carry the Soviet engineering 
apparatus on their shoulders, being 
simultaneously teachers, scientists 
and designers 
‘There can be little doubt that 
the ability and knowledge of this 
key nucleus is on a par with that 
of the best men in similar positions 
but that at the present 
men do not have ade 
quate support ” that is, the techni 
cal support of a well balanced body 


of engineers and technicians. 


anywhere 


time these 


Soviet Training vs. American 
Training 

The Trilling study is the first to 
examine in close detail the quali- 
i single segment 
The 


tative aspects of 
of Soviet mat nate training, 
author notes that aeronautical 
gineering receives special attention 
and possibly illustrates their best 
efforts. His conclusions are based 
on the pattern of “vertical integra- 
tion” which is typical of technical 
training in Russia. 

Vertical integration means that 
in general the segments of Soviet 
professional programs are defined 
by the industrial monopolies. 
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engineers has sagged since post-war peak. 
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Manpower race shown in chart reveals how U.S. production of physical scientists and 
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Russia’s has steadily 


erage of 6,000 a year since 1945. 
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increased by an av- 


This is the opposite of the famil- 
iar “horizontal” pattern of subject 
matter divisions found in the 
United States. In this country, for 
a man trained as an elec- 
range of 


instance, 
trical engineer has a wide 1 
employment opportunities. He may 
seek a job with a firm manufactur- 
ing electric appliances, or with a 
telephone company to improve the 
efficiency of communication net- 
works, or with an aircraft builder 
to design automatic control or radio 
equipment. This is the horizontal 
approach to engineering education. 
It stresses versatility and funda- 
mentals. This horizontal approach 
requires institutions which are in- 
dependent of productive facilities. 

In the Soviet Union the situation 
is altogether different. Responsi- 
bility for the productive activity of 
the nation is divided among a small 
number — of powerful ministries, 
each of which has full charge of a 
definite segment of the industrial 
economy. Each ministry is respon- 
sible for many services and much 
auxiliary equipment needed in. its 
main task: housing in newly de- 
veloped areas, factory construction, 
light and specialized tooling, con 
trol equipment, safety equipment. 
In particular, each ministry trains 
in its own institutes the skilled per- 
sonnel—engineers, economists, and 
others necessary for its operations, 
This is vertical integration. 


Disadvantages of Soviet System 


Dr. Trilling finds that one of the 
chief weaknesses of the Soviet SYs- 
tem is its inevitable duplication, A 
mechanical engineer of the Minis- 
try of Aircraft Production, for ex- 
ample, may be trained to design 
the same valves and piping as one 
in the Oil Production Ministry 
without any interchange of infor- 
mation between the two. 

Yet the system also permits a 
flexible use of top technical people 
within any given ministry. Key men 
carry a variety of responsibilities. 
They lecture at the unive rsity, su- 
pervise research at the ae ronautical 
institute, serve as consultants to the 
industry itself. 

This “multiple hat” system works 
with apparent effectiveness. The 
system also permits concentrated 
and integrated attack on any given 
problem, It has had its obvious suc- 
cesses, 

“Recent press reports,” D 


Trill- 
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ing notes as an example, “have in 
dicated that the Soviet aircraft in- 
dustry has produced turbojet en- 
gines appreciably more powerful 
than those in mass production in 
the United States at the present 
time 
“While 
from 
have helped in this Soviet accom 


know-how and_— ideas 


German and other sources 
plishment,” he adds, “they would 
not have been absorbed and_ put 
to effective use so rapidly if native 
groups had not mastered the funda 
mentals of the problem independ- 
ently prepared a_ sufficient 
number of engineers to extend and 
improve good borrowed ideas in an 
original and skillful manner.” 

In spite of the Soviet strength in 


and 


science and applied science, says 
Dr. Trilling, their situation appears 
less favorable in engineering. 

“In the sciences,” he notes, “there 
existed a solid pre Revolution base 
which required only to be broad- 
the Soviet 
system started almost from scratch. 

“Moreover, the Soviet 
undertook the task of training a 
large engineering force while at 


, > » oi Perma 
ened, In engineering 


regime 


the same time enormously expand 
ing the national industrial machine. 
has been 


Appreciable 


made in both directions 


progress 
but much 
remains to be done to create a tech 
nical base comparable in engineer 
ing instinct to the American or Ger 


man base. 


Few Graduate Students in 
Russian Schools 

The number of graduate students 
at Soviet technical schools is also 


Fine equipment like this sensitive chemical balance 
being used at Kalnin Institute is as good as any 


now in use in U.S. colleges. 
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Moscow University is Soviet showpiece. Tower is 33 stories high and the campus covers 
413 acres. It is one of 33 schools which turn out pure scientists 


uniformly low, ranging from two 
per cent of the student body at 
Bauman Technical School in Mos 
cow down to zero at many of the 
outlying institutions. This contrasts 
to thirty-eight per cent at the Mas 
sachusetts Institue of Technology 
and an average of twelve per cent 
in American technical schools gen 
erally. 

“The Soviet situation,” says Dr 
Trilling, “may be the result of a de 
liberate policy which aims to get 
engineers into the industrial stream 
as quickly as possible and to enable 
the senior professors to educate the 
best graduates as carefully and 
thoroughly as possible ; 

But it also appears that insuffi 
cient contact with mature creative 
teaching personnel and a_ strong 
factual 


useful for immediate applications 


emphasis on knowledge 


in design and manufacture have 


limited the number of young peo 
ple who give promise of originality 
and show an interest in research by 
taking an advanced degree 

This has resulted in the present 
emphasis on graduate correspond 
ence courses, the financial rewards 
offered for an advanced degree 
and the fact that the 
now praised as the prime builder 
of the Soviet state—a trend that is 
likely to become stronget 

“Although a Soviet 
policy of industrial expansion in the 
the addi 
tional teachers should provide an 


scientist 1s 


long range 


future and training of 


increasing supply of engineers,” 


M11 


they 


concludes the study it 1s 


doubtful 


erate sufficient self-reliance in tech 


whether will gen 


matters without extensive 
the 


proach to the problem of educa 


nical 


entire Soviet ap 


changes in 


tion 


Women students, who form a third of the undergraduates at Kalnin Institute 
gain electrical engineering experience by working on generator equipment 











The history of the natural gas 
industry is a tribute to private 
enterprise, It is the story of modern- 
day pioneering in the best Ameri 
can tradition, of scientific knowl 
edge supplanting ancient supersti 
tions, of engineering skill conquer 
ing nature at her toughest; and it is 
the story of men who gambled bil 
lions of dollars to make the world’s 
oldest natural resource available to 
the American public. That this 
combination paid off is proved by 
the fact that today the 16 billion 
dollar gas industry is the sixth 
largest (in terms of total invest 
ment) and the fastest growing in 
dustry United States. 

rigs, treque ntly think that gas 
found in huge subter 
contrary 


and oil : 
ranean caverns. On the 
both gas and oil are imbedded in 
minute pores of rocks, such as sand 
They are held 
pressure by 


stone or limestone. 
great ; 
formations that 

seepage until 
shifting of the earth's surface 
cracks the “cap rock” or it is pene 
trated by the producer's drilling 
bit. 

For thousands of 
knew of the existence of natural 
gas but lacked the knowledge to 
produce, transmit and distribute it 
in quantity. In Europe, during the 
ISth Century, scientists were busy 
experimenting with “manufactured” 
gas, made by distilling coal. By 
1807 they had succeeded to the 
point where gas was being used to 
light the streets of London and, in 
1812, the first gas company in the 
world was founded in that city. 


captive under 
surrounding rock 


are impery ious to 


years men 


Natural Gas Posed Problems 

Natural gas, however, still re- 
mained more of a problem than a 
Even as late as 1859, when 


boon 
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Natural Gas 


the first ey well was built in 
this country in Titusville, Pennsyl- 
vania, bao a rs were dismayed to 
find natural gas clinging to the oil. 
Consumers were than satis- 
fied with manufactured gas and the 
problems of transmitting natural 
gas over long distances made it im- 
practical to try to compete with or 
supplant the man-made fuel. 

By 1900, natural gas had been 
discovered in 17 states, but the total 
production for that year was sold 
for less than $25,000,000, Then in 
1925, long distance natural gas 
transmission lines got their first 
real start with the development of 
seamless, electrically welded pipe. 
This made tr: insporti ition profitable 
and within five years the consump- 
gas rose to 1.9 tril- 


more 


tion of natural 
lion cubic lect 

But the real beginning of the 
giant natural gas industry came 
with the outbreak of World War 
Il and construction of the famous 
Big Inch line in 1942 as oil carrier 
to bring needed oil to the Eastern 
seaboard, 

With the end of the war, the gas 
industry acquired these vast pipe- 
line systems from the government, 
repaying the $143,127,000 cost of 
building them, and by installing 
giant stations about 
every hundred miles, converted the 
oil line into a natural gas transmis- 
sion line. The problem of transmis- 
sion was licked at last. 

The industry's solution of the 
complicated and costly problem 
of transmission—bringing the gas 
well head to the con- 
story of indis- 


Cc ompressor 


from. the 
sumer—is also the 


pensable underground arteries, vast 


networks of pipelines extending for 


thousands of miles across moun- 
tains and plains, swamps and des- 


erts, rivers and highways. 













Pipeline construction averages 
$150,000 a mile, Since 1942, over 
65,000 miles of long distance, large- 
diameter pipelines have been laid 
from the rich oil and gas fields of 
Texas and Louisiana to the major 
population centers of the country. 
The installation of huge compressor 
units, capable of 4,400,000 total 
horsepower, brought the cost of 
this tremendous expansion program 
to more than $5,000,000,000 in the 
last 13° years. Exploration costs 
swell this figure even more. 

Natural gas is found in two 
ways: in combination with oil, and 
in gas wells buried deep in the 
ground, The only way to find gas 
is to drill for it, But natural gas 
defies detection by ordinary elec- 
tronic and geological methods. 
Geologists using seismographs and 
gravity meters can find formations 
which are ideal for holding gas 
far below the earth’s surface, but 
the only way of being certain that 
gas exists in these subterranean 
pockets is to drill for it. 

This is a complicated and costly 
process called “wildcatting”—drill- 
ing in unexplored areas, The aver- 
age cost of drilling each well is over 
$100,000 and can even run as high 
as several million. Since only one 
out of every nine wells drilled 
yields gas, and only one out of 
every 40 of these produce s enough 
gas to make the venture profitable, 
drilling is an expensive gamble. 

Methane is the hydrocarbon 
that forms the bulk of the natural 
gas we burn in our homes. The 
other hydrocarbons such as_pro- 
pane and butane, are used for 
many industrial purposes—as raw 
materials in the manufacture of 
plastics, fertilizers, and synthetic 
fabrics such as Orlon, or as differ- 


(Continued on page 67) 
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PPG produces volume items such as wrap-around windshields, other automotive glass, Hercu- 
lite™ doors, and processes radar screens, atomic glass, aerial camera lenses, and the like. 


From its beginning over 70 years ago, the 
Pittsburgh Plate Glass Company, by 
following sound business practices and a 
progressive research policy, has been a 
leader in flat glass. Over the years, the com- 
pany has expanded into paint, brushes, 
plastics, fiber glass and industrial chemical 
manufacturing ... and it is today one of the 
largest producers in all these fields. PPG is 
constantly growing not only in response to 
expanding markets for its existing products, 
but also as a result of its new products. 


PAINTS GLASS CHEMICALS - 


‘JF ) )... Stands for leadership 
G| and expansion in many fields 


Mee 






hess 


PPG's fiber glass is being 


Research and development are given special 
emphasis because PPG believes in leading 
the way, and in producing only the finest 
products for industry and for the home. 

If you are interested in building a success- 
ful lifetime career with a progressive organ- 
ization, PPG offers a wide range of occu- 
pations in greatly diversified fields. 

Write today for more information to 
Pittsburgh Plate Glass Company, General 
Personnel Director, One Gateway Center, 
Pittsburgh 22, Pennsylvania. 


BRUSHES - PLASTICS - FIBER GLASS 





PPG has nineteen plants whose sole 
production is paints and brushes. 


constantly expanding applications. 


Columbia-Southern Chemical Corpora- 
tion, a subsidiary of PPG, is a lead- 
ing producer of industrial chemicals. 


G 
PITTSBURGH PLATS GLASS COMPANY 


345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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AIRESEARCH INDUSTRIAL 


To the engineer capabie 
of original thinking... 


Highly accurate AiResearch electronic amplifier used in 
precision analogue computer networks. Built to withstand 
50 G’s vibration, has over 20 megohm input impedance 


and less than 1 ohm output impedance. 


vW 
vW 
vW 


The Garrett Corporation has built an 
outstanding reputation for pioneer- 
ing because of engineers whose 
minds are not shackled to the past 
..-or even the present. We concen- 
trate on the future. 

If you’re the sort of engineer to 
whom an obstacle is only a chal- 
lenge, you'll be interested in working 
with us. You'll have the finest 
research and laboratory facilities at 


THE 
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* AERO ENGINEERING 








your disposal... have your choice 
of location among the Los Angeles, 
Phoenix and New York areas. Also, 
financial assistance and encourage- 
ment will help you continue your 
education in the graduate schools of 
fine neighboring universities. 

All modern U.S. and many foreign 
aircraft are Garrett equipped. We 
have pioneered such fields as refrig- 
eration systems, pneumatic valves 


COonPOR ATION 


and controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, cabin 
pressure controls, heat transfer, 
electro-mechanical equipment, elec- 
tronic computers and controls, 

We are seeking engineers in all 
categories to help us advance our 
knowledge in these and other fields. 
Send resume of education and expe- 
rience today to: Mr. G. D. Bradley 


98651 S. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 


* AIR CRUISERS 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES + AIRESEARCH MANUFACTURING, PHOENIX + AIRSUPPLY 


* AIREGEARCH AVIATION SERVICE 
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Pilanned Pioneering 


At New Products Corporation... 
is Typified by the Quality of 


iN] EB (Ce [D) fi ee Casti tg) g S 







HIGH FIDELITY 
PHONOGRAPHS 


CAMERAS 


* ALUMINUM 





HOME 
APPLIANCES 


ELECTRONICS 





HAND TOOLS 













OFFICE 
EQUIPMENT 
Planned pioneering at New Products Corporation has 

resulted in die castings that give excellent performance 


INSTRUMENTS 


in virtually all industries. 


Concentrating on quality, the skilled craftsmen of 
New Products Corporation constantly check every detail from 
the blueprint to the delivered product. aang 


In the spirit of planned pioneering—if, in any 


product line, it can be made better, NPC will make it better. 


Excellent Tool-Making Facilities 





ee 
i ea New \PRopucts CORPORATION 
P.O. BOX 666 ®« BENTON HARBOR 1, MICHIGAN 


Founded 1922 
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Time is a precious commodity to 


most busy people; therefore, I ex 
pected to have to put up a good 
argument in order to induce Dr. 
Robert R. Wilson, Director of the 
Newman Nuclear 
Studies, to submit to an interview 
Thus, when his secretary offered to 
ask him, I was a bit dubious; for 
salesman 


Laboratory of 


as any door-to-door 
knows, it is harder to say no to a 
person's face than through a second 
party. However, forced by circum 
stances to accept this solution, | 
was determined to receive the an 
swer in person rather than over the 
telephone as_ his secretary sug 
gested. Such precautions were un 
necessary, however; as his secretary 
told me, Dr. Wilson “just isn't that 
kind of man.” In fact, it is such 
good human relations as he prac 
ticed with me that help make Dr. 
Wilson such a capable administra 
tor. 

Dr. Wilson is more than an ad 
ministrator, however: he is also an 
active scientist, teacher, husband 
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and father of three small children 
and thereby a living exception to 
Sinclair Lewis’ Arrowsmith. Like 
Dr. Arrowsmith, his feeling for sci 
ence might almost be termed a fer 
vor. “Watching an experiment un 
fold,” he stated, “is more exciting 
than watching any sporting con 
test.” On the other hand, he mod 
estly likened this passion for sci 
ence to that of a sports enthusiast 
A definite difference exists between 
the two, however; while following 
athletics is an avocation to the 
sports enthusiast, science is a voca 
tion for Dr. Wilson, Perhaps this 
fact, that his vocation is to him as 
an avocation is to other men, is one 
of the secrets of his evident happi 
ness and satisfaction in his work 
There are other reasons, however 
which I hope will become evident 
as I outline the salient events of his 
life to date and the work of the 
laboratory which he heads. 

Dr. Wilson's interest and apti 
tude in science is of long standing 
Born at a small town called Fron 


by 


Alan Carlin, EP °60 


tier, Wyomir he was infected 


WW 
early with the germ of the wide 
open spaces This, together with 
the frequent movements of his fam 
ily and his curiosity probably cre 
ated his early interest in geology 
Later, during his high school years 
which he spent in California, his 
interest was stimulated further by 
the proximity of the Sierras. At this 
same time, however, he also ex 
hibited a flare for physics while 
still in high school, he began to 
build apparatus, For instance, he 
learned to blow glass, and, later 
built a mercury diffusion pump and 
worked with oscillographs 
Although guided to his life work 
in nuclear research only by his in 
terests, he found that he had indeed 
While he 


enrolled in electrical engineering 


made the right choice 


when he entered the University of 
1930's. he 
switched to the status of a phy SICS 


California in the early 
major in the arts college at the end 
of his first year. This decision. he 


Says, Was based upon his interest in 
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the subject and the thought that 
there would always be a need for 
physicists Although he took little 
part in extra- curricular activities 
he soon became a prodigy in his 
chosen field, which was perh: aps al 

ready supplying some of the enjoy- 

ment which he was to derive from 
it later. While only a junior, he had 
an article published concerning his 
researches into the lag which 
occurs between the time when a 
voltage is applied across a gap and 
the time when a spark occurs. His 
first problem was measuring the 
minute amounts of time involved. 
He not only solved this, by develop- 
ing a method of measuring times as 
small as 10°% second, but also de- 
veloped a theory to account for his 
observations, His graduate work, 
which he did in the field of nuclear 
physics at Berkeley, was no less as- 

tounding, For his Ph.D., which he 

received in 1940, he studied the 
forces acting between protons and 
the theory of the cyclotron. 

In the fall of 1940, he became an 
instructor at Princeton, where he 
continued his study of the proton, 
Although he was actually interested 
in such a combination research and 
teaching position, the war inter- 
rupted this career and involved 
him in one of the most rapid ex- 
pansions any branch of science has 
ever known, After only a few 
months at Princeton, he enrolled in 
the radiation laboratory in Boston 
in which microwave techniques 
were being developed, but returned 
to Princeton shortly afterward. 
There, along with Dr. E. C. Creutz 
and in collaboration with Dr. En- 
rico Fermi and his group at Co- 
lumbia, he first studied resonance 
absorption of neutrons by U-238. 
This study was important as it de- 
termined whether a sustained chain 
reaction was possible; if the ab 
sorption were too large, too few 
neutrons would be left over to 
cause fission of sufficient U-235 to 
keep the reaction going. Fortun- 
ately (although some cynics have 
often questioned this), such did 
not prove to be the case, Further 
measurements constituted the first 
determination of the optimum size, 
shape, and spacing for lumps of 
uranium in the matrix of modera- 
tor to produce an atomic pile. 

On hearing of the results of ex- 
periments carried out in England 
fission of U-235, which 


on the 
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showed that a bomb was feasible if 
pure U-235 could be obtained, Dr. 
Wilson suggested a novel method 
of separating the isotope from the 
common U-238 in the late 


more 
summer of 1941, Called the “iso- 
tron,” process, it used an extended 


ion source instead of one limited 
essentially to one dimension, as in 
the slit system of the calutron mass 
separator. Although the process 
overcame one of the three major 
difficulties which limited the pro- 
duction of the calutron separator, 
namely, the sharply limited ion 
beam and was, in fact, one of the 
three most seriously considered 
electromagnetic methods of sepa- 
ration, the project was finally aban- 
doned when progress was not as 
rapid as had been hoped during 
the summer and fall of 1942. This 
action was taken in order that the 
personnel could be sent to the site 
of the new atomic bomb laboratory 
at Los Alamos, New Mexico. Be- 
fore the group left Princeton, how- 
ever, a small experimental isotron 
collected several samples of partly 
separated uranium. 

Dr. Wilson's first assignment 
after leaving Princeton was to pur- 
chase a cyclotron, move it to Los 
Alamos, and there to run it. Per- 
haps the most difficult part of the 
task was to obtain the Harvard 
cyclotron without disclosing why or 
where it was to be moved. On the 
pretext of purchasing it for medical 
research in St, Louis, Dr. Wilson 
appeared in Cambridge in the com- 
pany of an army doctor and law- 
yer, who were ‘actually members 
of the Corps of Engineers: Dr. Wil- 
son and the doctor wore medical 
insignia, while the lawyer was sup- 
posedly dressed as a civilian (al- 
though several people noted as- 
sorted pieces of uniform showing ). 
Since the Harvard scientists had no 
intention of selling their machine 
for such a purpose, the transaction 
might have been stalemated if the 
Harvard negotiators had not 
guessed what the actual purpose 
must be, Finally, after some anxious 
moments, the transaction was com- 
pleted on the basis that Dr. Wilson 
could not have it if he wanted 
for what he said he wanted it for, 
but could if he wanted it for what 
the Harvard men thought he 
wanted it for. 

Dr. Wilson was among the first 
to arrive at Los Alamos, located at 








the site of a small boarding school 
atop a mesa about thirty miles from 
Sante Fe, and the cyclotron was 
not far behind. Although shipped 
by way of the St. Louis medical 
depot, it was in operation within a 
month, something of a_ record. 
Later, he was put in charge of the 
Experimental Nuclear Physics Di- 
vision, one of seven administrative 
divisions. His division spent most 
of its time investigating the quan- 
tities of uranium and_ plutonium 
needed to make a bomb, Another 
Cornell professor, Dr. Hans A. 
Bethe, was head of the Theoretical 
Physics Division, and Dr. Robert 
F. Bacher, first director of the Cor- 
nell Laboratory of Nuclear Studies, 
was head of the Bomb Physics Di- 
vision. 
Everyone was tense on that fate- 
ful morning of July 16, 1945, when 
the first atomic bomb was exploded 
at Alamorgordo Air Base in the 
New Mexican desert; this tension 
was heightened further by the ele- 
ments, which poured forth rain and 
lightning up to the zero hour, 5:30 
a.m. The only conspicuous feature 
of the scene was a steel tower on 
which the bomb had been assem- 
bled during the previous three 
days. Shortly before 5:30, Dr. Wil- 
son, who was in charge of nuclear 
measurements, approached _ the 
tower to start the electronic equip- 
ment, which was to measure the 
production of neutrons. Even when 
he retired to an observation point 
some five miles away, his worries 
were hardly over. Besides the gen- 
eral anxiety as to whether the first 
atomic bomb, the product of a 
two billion dollar research pro- 
gram, would, indeed, explode, he 
had to worry about the safety of 
his men since the wind was blow- 
ing in their direction. Then, at pre- 
cisely 5:30, a searing light illumi- 
nated the whole country with an 
intensity many times that of the 
mid-day sun, Shortly afterward 
came the shock wave, followed al- 
most immediately by the sound 
waves. While Dr. Wilson had little 
time to speculate about the mean- 
ing of this awesome spectacle at 
the moment, as he was forced to 
order an evacuation in order to 
avoid the radioactive contamina- 
tion from a possible fall-out, it had 
profound effect upon his think- 
ing, as it did on many others pres- 


(Continued on page 55) 
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UNIVERSITY OF CALIFORNIA RADIATION 


Can you help add 


to these achievements? 


These accomplishments in pure and applied science are 
widely known. To this impressive list, scientists and 


engineers at the Laboratory’s Livermore site are making equally 


important contributions in the fields of nuclear weapons design, 
nuclear rocket propulsion, controlled thermonuclear energy 
(Project Sherwood) and high current accelerators. 


What you can do to help add to these accomplishments is 
limited only by yourself—your ability and your interest. 


For the University of California Radiation Laboratory is 
managed and directed by outstanding scientists and engineers. 


These men are your “team-mates”... offering pioneering 
knowledge of the nuclear field and the newest, most 
expansive laboratory facilities. Here—where new ideas 
and techniques are traditional—initiative is constantly 


encouraged and developed. 


F YOU are &@ MECHANICAL OF ELEC- 
| toxics ENGINEER, you may be in- 

volved in a project in any one of 
many interesting fields, as a basic 
member of the task force assigned each 
research problem. Your major contribu- 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 
nativeness to solve a broad scope of con- 
sistently unfamiliar and novel problems. 


If you are a CHEMIST OF CHEMICAL 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a PHYSICIST Or MATHEMA- 
TICIAN you may be involved in such 
fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
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photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 
nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 


DIRECTOR OF 


LABORATORY 


PROFESSIONAL 


BERKELEY 
LIVERMORE 


The cyclotron 
The synchrotron 


The proton 
linear accelerator 


The Bevatron 


Electromagnetic 
separation of 
uvranium-235 


Discovery of plutonium 
and many other 
transuranium elements 


Discovery of 
URANIUM-233 
TRITIUM 
CARBON -14 
IRON-59 
IODINE-131 


Discovery of 
the antiproton 
and antineutron 


Artificial production 
of mesons 


findings in the open literature. 

And for your family 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


there’s pleas- 


You can help develop 
tomorrow—at UCRL today 
Send for complete information on the 
facilities, work, personnel plans and 
benefits and the good living your family 

can enjoy. 


PERSONNEL 


UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


LIVERMORE, CALIFORNIA 


Please send me complete information describing UCRL facilities, 


projects and opportunities 
My specialty is 
My degree(s) ar 
Name 
Address 


City— 
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Lockheed T2V-1 











ALLISON ENGINES have accumulated an impressive 
record of flight time in many different types of turbo- 
jet and turbo-prop aircraft. Included in the wide 
variety of aircraft are single and multi-engine planes 

both land based and water based—as well as ex- 


pendable missiles. 


Fopay, with this valuable accumulation of engi- 
neering experience—coupled with our vastly expanded 
engineering research and development facilities—we 
look to the future. And, what a future it promises 


to be in this era of supersonic speeds ... nuclear 


OUR ENGINEERS 
WORK HERE 


This is our Administration 
Building, the hub of the new 
Allison Engineering Research 
and Development Center in 


Indianapolis 





energy application, and—well, the sky is the limit. 


Opportunities at Allison are equally unlimited for 
engineering graduates, ambitious young men who 
recognize the advantages of being identified with an 
established leader in the design, development and 
production of high performance aircraft engines. 

e * . 
Write for information about your future career at 
Allison: Personnel Dept., College Relations, Allison 
Division, General Motors Corporation, Indianapolis 


6, Indiana. 





THE CORNELL ENGINEER 





CAL DEVELOPS 
LACROSSE MISSILE 


A new guided missile, the La- 
crosse, has been developed here by 
Cornell Aernautical Laboratory, 
Inc. ' It is a 
guided missile for close support 


surtace-to-surface 


operation on the battlefield. 


The Army, in announcing the 
new missile, said, “In development 


of Lacrosse, emphasis has been 
placed on accuracy and mobility.” 
Cornell Laboratory described La 
crosse as “a deadly accurate weap 
on system,” and stated that “test 
firings at White Sands Proving 
Ground, New Mexico, had been 
particularly successful.” 

Essential components in the sys 
tem are the missile, a launcher 
mounted on a standard Army truck 
and a guidance station. Designed 
and developed at Cornell Aeronau- 
tical Laboratory under Army Ord- 
nance contract, the new missile is 
being produced by Glenn L. Mar 
tin Company, of Baltimore, Md. 

Need for the surface-to-surface 
weapon was outlined by the Ma 
rine Corps in 1947, Responsibility 
for its development was placed on 
high priority with Army Ordnance 
in 1950, shortly before the Korean 
War began. Cornell Laboratory has 
been prime contractor for the total 
system throughout the design and 
development phases 

First effort on the Lacrosse sys 
tem began in 1947 as a feasibility 
study by Cornell Laboratory in 
cooperation with the Applied Phys 
ics Laboratory of Johns Hopkins 
University. In 1949 C.A.L. received 
a research and development con 
tract. 

The new 
various stages at Cornell including 


missile went through 
preliminary study design analysis 
fabrication and test, and final de 


velopment, The Laboratory con 
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cluded its test firings at White 
Sands Proving Ground only this 
summer. 

In the field of missile research 
Cornell Aeronautical Laboratory 
has been an active contributor since 
1944 when it played a vital role in 
developing supersonic ramjet mis 
siles under the Navy's Bumblebee 
program. Other missile programs 
have been re 
Laboratory; 


besides Lacrosse, 
cently active at the 


however, details remain classified. 


RCA AWARDS 
FELLOWSHIP 


Cornell’s RCA Fellowship for 
graduate study in 
physics has been awarded to Jack 
M. Ravets 
The Radio Corporation of Amer 
ica has given $3850, which is di 
vided between the winner and the 
Department of Engineering Phys 


engineering 


Ics, 

The fellowship, established at 
Cornell in 1949, is part of a nation 
wide program sponsored by RCA 
The RCA Education 
chooses recipients from among stu 
dents recommended by participat 


Committee 


ing universities, 

Mr. Ravets received a bac helor 
of science degree in June from New 
York University, where he was top 
member of his class at the Univer 
sity Heights campus. 

At NYU he was a laboratory as 
sistant on a simulated underwater 
explosion project supported by the 
Navy Bureau of Ordnance. He is 
study ing for a doctorate at Cornell 
and plans to go into teaching and 


res¢ varch. 


CORNELL RANKED 
IN DEGREE STUDY 


The National Research Council 
has ended a 10-year study with the 


publication of a 158 page book 
which tells where U.S 
earned bachelor’s and doctor's de 
grees between 1936 and 1950, The 
survey was headed by M. H. Tryt 
ten, director of the Office of Sei 
entific Personnel. 

The study compares the two in 
tervals: from 1936 through 1945 
and from 1946 through 1950, In 
the first period Cornell University 
led in the production of science 
doctorates with 851 
period Cornell was second with 
559 Ph.D.’s awarded 


scientists 


In the second 


PETERSON WINS 
BELL LAB FELLOWSHIP 


Harry C 


fifteen outstanding college students 


Peterson was one. of 


working tor their doctor's degrees 
who were named to receive the 
1956 Bell Telephone Laboratories 
Graduate Fellowships. 

The fellow ships, awarded for the 
first time this year, were established 
to encourage study and research in 
engineering and science related to 
Fach 
fellowship is for one year and Cul 
ries a grant of $2,000 for the fellow 
and another $2,000 for tuition, fees 


and other costs of the academic in 


communications technology 


stitution he selects for his study 
The new Graduate Fellowship 
awards are based on candidates’ 
demonstrated ability, the relevance 
of their graduate program to the 
broad field of communications tech 
and the likelihood of thei: 
Applicants 


nology 
professional growth. 
are expected to include students in 
the fields of electrical engineering 
mathematics, mechanical 


physics 
chemistry and engi 


engineering 
neering mechanics. The awards are 
made on recommendation of a com 
mittee of scientists and engineer: 
from the technical staff of Bell 


Continued on page a/ 





What's doing... 


One indication of accomplishment in the com- 
bustion field: the J-57 engine, augmented by 
afterburner, provided the thrust which made 
supersonic flight practical for the first time. 








This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after 
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camera 
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at Pratt & Whitney Aircraft 











als 
“~~ 


in the field of Combustio 


Historically, the process of combus- 


tion has excited man’s insatiable 


hunger for knowledge. Since his 


most primitive attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 
potentials. 

Perhaps at no time in history has 
that fascination been greater than 
it is today with respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop- 
ment of high heat release rate de- 
vices. In spite of the apparent sim- 
plicity of a combustion system, the 





bringing together of fuel and air in 
proper proportions, the ignition of 
the mixture, and the rapid mixing 
of burned and unburned gases in- 
volves a most complex series of 
interrelated events events ocur- 
ring simultaneously in time and 
space. 

Although the combustion engi- 
neer draws on many fields of science 
(including thermodynamics, aero- 
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal- 
lurgy and chemistry), the design of 
combustion systems has not yet 
really scientific 
principles. the highly 
successful performance of engines 


been reduced to 


Therefore, 


like the J-57, J-75 and others stands 
as a tribute to the vision, imagina- 
tion and pioneering efforts of those 
at Pratt & Whitney Aircraft en- 
gaged in combustion work. 

While 
themselves, involve a diversity of 


combustion assignments, 
engineering talent, the field is only 
one of a broadly diversified engi- 
neering program at Pratt & Whitney 
Aircraft. That program—with other 
far-reaching activities in the fields 
of instrumentation, materials prob- 
lems, mechanical design and aero- 
dynamics spells out a gratifying 
future for many of today’s engi- 


neering students. 








Mounting an afterburner in a special high-altitude test 
chamber in P&WA's Willgoos Turbine Laboratory permits 
Study of a variety of combustion problems which 
may be encountered during later development stages. 





Microflash photo illustrates one continuing 
problem: design and development of fuel 
injection systems which properly atomize 


and distribute under all flight conditions. air 


Pratt & Whitney Aircraft engineer manipulates probe in 
exit 
design for advanced power plants 


research diffuser. Diffuser 
is one of many 
combustion work 


of two-dimensional 


flow problems that exist in 
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Watch for campus availability of P & WA color strip film on combustion. 


Division of 


EAST HARTFORD 8&8, 





World's foremost designer and builder of aircraft engines 


PRATT & WHITNEY AIRCRAFT 


United Aircraft 
CONNECTICUT 


Corporation 
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Building the world's largest 
wind tunnel 





NY 
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Perey 1 ( 1/1] 
’ yyy PTT ddd | 
an ridd i | ENGINEERS AT WESTINGHOUSE FACE CREATIVE 





a 
nt CHALLENGES LIKE THIS EVERY DAY 





. all had a part in solving the propulsion and 
| {i structural problems of the world’s largest wind 
tunnel at Tullahoma, Tenn. 





i | | | I! | | | | | Engineering, mathematics, physics, metallurgy 
jit iu Ce n Ss sics € g 
Hidy ij 


bh Westinghouse offers you work on similar stimu- 

|| lating projects. Investigate the wide range of 

career opportunities at Westinghouse, where our 

i big expansion program means real chance for 

growth and progress for Electrical, Mechanical, 

| | Chemical and Industrial Engineers, Physicists, 
i | iti Mathematicians and Metallurgists. 
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| : In this one diversified company, you can do 
eeeeee the kind of work you prefer . . . in the field of 

il j j i id j | i ii your choice—radar, decision devices, automa- 

epprerrr eer! || tion, electronics, nuclear energy, to mention just 








a few. There’s plenty of room at Westinghouse 
HT to move around—and up! 
|| The million-dollar Educational Center offers 
] {|| 14 a complete training program. Master’s and Ph.D. 
TTT | 
Heidt] 











($4444dddadadag degrees can be earned at company cost. 




















Have your Placement Officer make a date for 
you now with the Westinghouse Interviewer, who 
will be on the campus soon. 








hii} 1 | 


iii? 
i} 





: : “—— 
bh dled ‘es 4 Meanwhile, write for Finding Your Place in 
Industry, and Continued Education at Westing- 

house. 


Write: Mr. P. B. Shiring, Regional Educational 
Co-ordinator, Westinghouse Electric Corpora- 


tion, 40 Wall Street, New York 5, New York. 


Westinghouse 
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“A new era 1S beginning... 


“As I review the progress in aeronautics within so short a span, and marvel 
at the complex aircraft of today, I call it an achievement little short of miraculous. 


“Today, electronically-guided planes take off and land without human touch. 
Lethal sky missiles seek and destroy invisible targets with uncanny precision. And still other 
fantastic achievements in both man-controlled and pilotless flight are now in the offing. 


“When men go to the moon and planets, electronically-controlled skycraft will take them 
there. Aviation maps will be studded with stars as well as with cities. New developments 

in aeronautics will go on and on. Success opportunities and careers will continue to develop 
for ambitious young men in this exciting field where a new era is beginning’’* 


LEE De FOREST 


Appropriately qualified to speak for aeronautics and 
other fields in which his own scientific achievements 
play an important part, Dr. Lee de Forest gives help- 
ful counsel to young graduates headed for successful, 
rewarding careers. 

His expression, “a new era is beginning)’ has parti- 
cular significance at Northrop, world leader in the 
design, development and production of all-weather 
and pilotless aircraft. 

At Northrop, permanent positions are available that 
offer full play for individual talent and ambition. Here 
the graduate engineer will find interesting assign- 
ments for which he is best fitted. Surroundings are 
attractive, co-workers congenial, opportunities for 
advancement unceasing, the compensation good. 


For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi- 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorne, California. 


A NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*A statement by 
Dr. Lee de Forest, 
pioneer in radio. 
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Highlights of your future 








Glen Siedel, Vice President in Charge 
of Engineering B.M.E. Minnesota ’ 36 


HONEYWELL IS A GROWTH COMPANY! 


A growth company is one where men move ahead be- 
cause of opportunity and challenge . . . where problems 
are turned into progress ... where employment, sales 
and income increase steadily year after year. 

Honeywell, today’s world leader in the automatic 
control field, is such a company. For the past 30 years, 
sales have doubled or tripled every five years ($1,084,- 
259 in 1926; $244,482,068 in 1955). Employment has 
increased from 720 to over 25,000 in the same period, 
and net earnings have climbed from $424,241 to 
$19,278,648. 

This healthy growth of Honeywell is shown in the 
table below. 

The future is even more challenging. Planned diver- 
sification puts Honeywell in such new fields as office and 
factory automation, process control, transistors, plas- 
tics, atomic energy, electronics, missiles and satellites. 


with Honeywell! 


“‘Here are some of the facts about Honeywell that 


& 


have been of real interest to the young engineering 


graduates we talk to.”’ 


Honeywell has the proven skills to design, engineer and 
build the equipment required by an increasingly auto- 
matic world and to sell its products profitably. 


RESEARCH AND ENGINEERING ARE 
IMPORTANT AT HONEYWELL! 


Research, design-development and product engineering 
are indispensable for continued growth. Honeywell’s 
research and engineering have advanced twice as fast 
as growth in sales. 


Honeywell’s growth from a small thermostat com- 
pany has been stimulated by research. And today re- 
search and development work in metallurgy, ceramics, 
heat transfer, plastics, vacuum tubes, ultrasonics, 
magnetic materials, semi-conductors, and combustion 
suggests new growth. Never in history has the potential 
of these and similar Honeywell development programs 
looked so promising. 

































































Net Plant Space Employees 

Year Sales Earnings | (Square Ft.) 

($000,000) | ($000,000) (000) Total Hourly % | Salaried % 
1926 1] A 158 720* 540* | 75* 180* | 25 
1931 5.4 6 200 1,150 839* | 73* ari 27 
1936 13.5 3.0 132 3,139 2,200 | 70 933 0 
1941 24.3 2.6 603 1,240 2,859 | 67 1,381 33 
1946 45.9 WY 1,28 Q ATA 6,490 608 2,981 32 
1951 135.2 8.9 2,296 17,182 10,796 03 6,386 37 
1955 244.5 19.3 3,460 | 25,608 14,853 | 58 | 10,755 | 42 

* Estimated 
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HONEYWELL MEN ADVANCE RAPIDLY! 

The ability to accept and discharge responsibility, and 
to plan and execute programs mean advancement. Men 
who get things done, get better jobs. 

Such is the case at Honeywell. Ability, drive and the 
spirit of team play—combined with education and ex- 
perience—determine where and how fast you progress, 
And our growth means we are always eager to find men 
with capacity for greater responsibility. 

Who measures this? Your immediate supervisor does, 
He will speed your progress by seeking your ideas and 
opinions, by stimulating your interest and enthusiasm 
and by giving you additional responsibilities as you are 
ready to accept them. 

Then, twice a year he will review your accomplish- 
ments with you and determine your salary increases. 
A program like this is assurance that contributions are 
rewarded by compensation and advancement. 

There are other factors that accelerate advancement. 

Engineers predominate among our vice-presidents, 
divisional executives and departmental managers. So, 
attitudes and opinions of our scientists and engineers 
are understood and supported by management. 

Honeywell is composed of small units working as a 
team. These units multiply opportunities for early 
managerial experience and lay the foundation for more 
important management assignments in future years, 
HONEYWELL OFFERS MANY EXTRA BENEFITS! 
The importance of benefits in career planning cannot 
be underestimated. Honeywell’s program ranks as one 
of the most liberal in industry. There’s free group life 
insurance ... free accident and sickness insurance . . . 
free hospital insurance. You will find a liberal policy on 
paid vacations and holidays and modern pension and 
retirement program paying lifetime benefits. 
HONEYWELL PLANTS ARE LOCATED 
ALL ACROSS THE COUNTRY AND ABROAD! 

If you have a geographical preference either in the 
U. S. or abroad, consider Honeywell’s many engineer- 
ing and production locations. You'll find challenging 
opportunities for a variety of engineering specialties 
with Honeywell in Beltsville, Md.; Boston; Chicago; 
Denver; Freeport and Warren, IIl.; 
Iowa; Los Angeles; Minneapolis; Philadelphia; St. 
Petersburg, Florida; Wabash, Ind.; and Toronto, 


Independence, 


Ontario. 

Abroad, Honeywell factories are located in Amiens, 
France; Amsterdam, Netherlands; Frankfurt, Germany; 
Newhouse, Scotland and Tokyo, Japan. 

If you prefer sales and application engineering you'll 
find 127 sales and service offices in principal cities 
across the nation and Canada, and 45 countries abroad. 
HONEYWELL’S MAIN FIELDS AND 
LOCATIONS ARE: 

Heating and Air Conditioning Controls: Engineering 
and manufacturing plants in Minneapolis, Chicago, 
Wabash and Los Angeles. 

Industrial Instruments and Controls: Research, engi- 
neering and manufacturing plants in Philadelphia and 


Beltsville, Md. 
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Aeronautical Controls: Research, engineering and 
manufacturing plants in Minneapolis, St. Petersburg 
and Los Angeles. 
Precision Switches: Engineering and manufacturing in 
Freeport and Warren, Illinois, and Independence, lowa; 
research facilities in Denver. 
Ordnance and Missiles: Engineering and manufactur- 
ing in Minneapolis, Monrovia, Calif., and Seattle, Wash. 
Servo Components and Controls: Engineering and 
manufacturing plants in Boston, 
Oscillographic and Photographic Equipment: Re- 
search, engineering and manufacturing facilities in 
Denver. 
Transistors: Research, engineering and manufacturing 
plants in Boston, 
Research: In addition to research and engineering 
activities carried on by various divisions, Honeywell 
also maintains a Research Center in the Minneapolis 
suburb of Hopkins. Prime concern of the Center is 
basic projects of interest to the entire organization. 
Whichever Honeywell division or location you 
choose, you'll be assured of special training to help you 
grow in your job. This training includes regular on-the- 
job instruction, formal classes at the company and 
tuition-aid courses at nearby institutions. 


HOW TO LEARN MORE ABOUT HONEYWELL! 


A Honeywell representative can answer your questions 
and give you additional information about opportuni- 
ties at Honeywell. Please consult your college place- 
ment office for the date of his next visit to your campus. 
Meanwhile, you will want to read a booklet titled 
“Your Curve of Opportunity in Automatic Controls.” 
Write H. T. Eckstrom, Personnel Administrator, Dept. 
CM, Minneapolis-Honeywell Regulator Company, 2753 
Fourth Avenue, South, Minneapolis 8, Minnesota. 


TORONTO 
S$, : 


MINNEAPOUS 


BOSTON & 


PHILADELPHIA & 
passport, 1. & 


CHICAGO WABASH, IND 
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— 
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* Indicates location of Engineering-Research facilities 


Sales Offices in 127 Cities in the U.S. and Canada 


Honeywell 


First in Controls 












“THERE’S A BEAUTIFUL EARTH OUT TONIGHT’ 


These words will be spoken by a traveler from 
the planet Earth—and the speaker is alive today. 
A whole new science of astronautics has come 
into being in the past decade. And today at 


Martin, thousands of engineering man-hours 


are daily being devoted to the development of 
guided missiles, rockets and flight systems of 
vital importance to the security of our country — 
and to the future of astronautics....It’s sooner 


than you think! 


= MRR mmm es cae 
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“ERECTOR SET’ CABINETS HOUSE 
ELECTRONIC EQUIPMENT 


An ingenious new method per 
mits industry to build cabinets to 
house instrumentation, automation, 
electronic, and electromechanical 
equipment from 75 mass-produced 
“building block” metal cabinet en- 
closures and 125 sub-parts, it has 
been announced by Elgin Metal- 
formers Corporation, of Elgin, Ill. 

The novel cabinet system is al 
ready used by the aviation, elec- 
tronic, and petro-chemical indus- 
tries, and by heavy manufactur- 
ers employing automated control 
equipment. Multi-million dollar 
computers and elaborate electronic 
brains are also going into the mod- 
ular units. The Armed Forces are 
using these cabinets for vital con- 
trol equipment at rocket launching 
and guided missle proving grounds, 
They have served for Atomic En- 
ergy Commission “H”-Bomb tests 
on Eniwetok atoll. 

It was found that one major bot- 
tleneck in the rapid growth of the 
electronics industry and the exten 
sion of automatic control tech 
niques in factories was the lack of 


appropriate enc losures which could 


be swiftly produced at low cost 
with quality consistent with deli 
cate and expensive equipment 


The answer is a veritable “engi 
neers Erector set” composed ot 
mass-produced sub-parts, Finished 
cabinets in a wide variety of shapes 
and sizes can be constructed by 
screwing different sections to the 
basic steel tramework. The frames 
which may be assembled in combi 
nation, are designed to accommo 
date the 19-inch 
munications module. 


One of the more elaborate con 


standard com 


soles, factory sub-assembled from 
30 component modules, sells for 
$600; a comparable custom-built 
model of the same type would cost 
over $1,500. The manufacturer re 
ports that the standard line of mod 
ular cabinets will satisfy 75 per 
cent of the equipment en losure 
needs of industry. 


MICROFILM “WINDOWS” STREAM- 
LINE SIGNAL CORPS PROCUREMENT 
PROGRAM 


Microfilm “windows” in tabulat- 
ing cards used for transmitting en 


gineering drawings are expected to 
save upwards of half a million dol 
lars annually in the Army Signal 


Corps procurement program, At 
Fort Monmouth, New Jersey, over 
300,000 engineering drawings have 
been microfilmed. Positive — film 
prints, made from the original mi 
crofilm negatives, are mounted in 
tabulating aperture cards which 
will be distributed to various Sig 
nal Corps installations throughout 
the world for reference in the re 
pair of equipment and tor procure 
ment. They will also be used to 
make reduced-size paper prints to 
use for issuing bids to industry, re 
placing the old costly method of 
making full-sized paper reprodu 


tions of drawings. 


In previous national emergencies 
the procurement of new equipment 
for military communications was 
seriously handic apped by the delay 
in reproducing engineering draw 
ings and getting the bids out to 
manufacturers. The new microfilm 
aperture card system, will provide 
us with the means of cutting days 
and weeks off the time of getting 
contracts underway for new mili 


Mass produced equipment cabinets and their standard “building stock” components. 


JANUARY, 1957 








tary projects essential to our de- 
fense. At the same time, the aper 
ture cards will keep repair depots 
up-to-date on all changes in the 
drawings of existing equipment. 
Where depots formerly had to get 
full-sized drawings from a_ cen 
tral source, they can now produce 
the necessary copies from micro 
film images on the spot. 

Most Signal Corps drawings, 
some dating from World War I, 
have been converted to microfilm 
images the size of a match pad. 
Seven Recordak microfilm  ma- 
chines were used to photograph 
the drawings, reducing them in 
size by 16 and 29 diameters, Posi- 
tive film prints were produced and 
mounted in Filmsort aperture 
cards. About five million cards will 
he needed to provide all the neces- 
sary duplicate sets, 

At present, new drawings and 
changes in old ones average about 
500 a week. These will be micro- 
filmed and duplicate positive prints 
in aperture cards provided to in 
stallations on a regular monthly 
basis. 


PORTABLE GARAGE PROTECTS 
AUTO 

On-the-spot protection for auto- 
mobiles against inclement weather, 
dust, and bugs is provided by 


portable “Rolla-Cloth.” Garages are 
made from cotton coated on both 
sides with Du Pont “Alathon” poly- 
ethylene resin, resulting in a light, 
strong, waterproof material which 
is indestructible with normal use. 

With a minimum of effort, the 
garage can be tossed lightly over 
the top of the auto and drawn 
closed with a laced-rope draw- 
string. The cloth, coated with 
“Alathon,” provides a neat, form- 
fitting covering, does not become 
rigid in freezing weather, and will 
not stick to the paint on the car, 
even when wet. 

Other recommended uses are as 
shelters for trucks, station wagons, 
farm implements, machinery, trail- 
ers, boats, furniture, and crops, or 
any product requiring protection 
from water and weather. 


FIRST ENGINE X-RAY 


A team of General Electric-De- 
troit Arsenal engineers has achieved 
the difficult feat of making motion 
pictures of the inside of an engine 
while it is running. The technique 
used, called — stroboradiography, 
could have a significant effect on 
engineering design. Slow-motion 
X-ray movies and still pictures of 
pistons, cams, and other moving 
parts have enabled engineers to 
scrutinize complete cycles of en- 





Portable “garage” can be quickly thrown over automobile. 








X-ray of running engine produced by 
new stroboradiographic technique using 
the General Electric 15 Mev betatron. 


gine operation for faulty perform- 
ance or wear. 

The revolutionary process gives 
designers their first glimpse inside 
a complete machine operating at 
normal speed under load condi- 
tions. Improved, lightweight de- 
signs and perhaps important basic 
design changes could result from 
X-ray studies. 

The special stroboradiographic 
equipment was developed by Gen- 
eral Electric for use with its high- 
energy industrial X-ray betatron, 
operating at 5 million to 15 million 
volts. Previously, single-shot ex- 
posures of moving objects had been 
made with low-energy equipment, 
but the quality of the radiographs 
suffered when the object was com- 
posed of heavy parts of varying 
thickness. The new process involves 
taking thousands of short exposures 
accurately synchronized with the 
moving part. With an exposure 
time of 10 to 15 millionths of a 
second, it is possible to radiograph 
an engine turning at several thou- 
sand revolutions a minute. The 
image is formed on a special film 
by repeated exposures. Slow-mo- 
tion movies are obtained by splic- 
ing in sequence photographs of 
various points in the cycle of a 
piston. 


(Continued on page 92) 
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WHAT IS YOUR FUTURE IN 


Dp’ YOU HAVE IDEAS? Are you willing to 
take responsibility? Can you convince 
your friends of what you believe? A successful 
executive has all these qualities .!. and more. 

Many of the successful executives of the 
future are in this year’s graduating class. We 
hope you’re one of them, and that you're 
looking for a place where you can put your 
ambitions and talents to work, where you can 
develop qualities of executive leadership, 
where you can train for a position of responsi- 
bility on a management team. 

Investigate a dynamic future with Union 


Carbide. It offers diversified opportunities in 





Bakelite Company + 
Carbide and Carbon Chemicals Company + 


JANUARY, 


Electro Metallurgical Company + 
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UNION Carpsive’s Divisions include: 
Linde Air Products Company. « 
Haynes Stellite Company + 
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THE EXECUTIVE LINE-UP? 


alloys, carbons, chemicals, gases, plastics, and 
nuclear energy... for qualified engineers and 
scientists, for business and liberal arts gradu- 
ates who look to the future with confidence 
and enthusiasm. 

If you are that kind of man, see your place- 
ment director about Union Carbide, or write 
Mr. Vernon O. Davis, Co-ordinator of College 
Recruiting. 


Uniton CARBIDE 


AND CARBON CORPORATION 
STREET UCC) YORK 17, N. ¥ 


30 EAST 42ND NEW 





National Carbon Company « 





Union Carbide Nuclear Company 


Silicones Division 








E.E.’s, M.E.’s, A.E.’s, Math, 
Physics & Chemistry Majors: 


APL announces 
openings for young 
men of exceptional 
talent 


The Applied Physics Laboratory (APL) of The 
Johns Hopkins University, one of the country’s 
leading R & D organizations, offers a unique 
opportunity for young men of exceptional talent 
because it is directed solely by technical men and 
scientists, and it has a single objective: technical 
progress. 


Because of its predominantly professional na- 
ture, and the high calibre of its staff members, 
APL has been able to consistently maintain its 
reputation as an R & D pioneer. APL developed 
the first proximity fuze, the first supersonic ramjet 
engine, and the Navy’s Bumblebee family of 
missiles, which includes TERRIER, TALOS and 
FARTAR. 


Location & Facilities 





The APL laboratories, covering over 350,000 
square feet, are located in rolling countryside mid- 
way between Washington, D. C. and Baltimore, 
and in Silver Spring, Md. The facilities of APL 
combined with those of its 21 associate and sub- 
contractors and Government test stations provide 
exceptional opportunities for its staff members to 
develop and extend their capabilities. 


A strong program of financial assistance for 
graduate study is offered. Salaries at APL com- 
pare favorably with those of industrial R & D 
organizations. Young men of talent and higher- 
than-average grades are invited to inquire about 
staff opportunities. All inquiries will be answered 
in detail. Contact your Placement Officer or write: 


PROFESSIONAL STAPF APPOINTMENTS 
The Johns Hopkins University 
Applied Pp hysics Laboratory 


8621 GEORGIA AVENUE, SILVER SPRING, MD. 





Serves Big Esskay Plant 
in Baltimore 


The Wm. Schluderberg-T. J. Kurdle Company operates the 
largest meat packing plant on the East Coast. Their Esskay 
brand products are recognized as top quality. 

The refrigerating system at the Baltimore plant has lately 
been expanded with additional Frick equipment. This in- 
cludes three large compressors, operat- 


Get data now on é . 
ing in two stages; liquid ammonia 


Frick Graduate 
Training Course pumps; and 18,400 feet of galvanized 


in refrigeration. square-finned pipe. Results have been 
more than satisfactory. 


FRICK COMPANY, Waynesboro, Penna. 














USED DRAWING SETS 
& SLIDE RULES 


At this time of year the Triangle Book 
Shop usually has a limited quantity of 
good used engineering instruments—as 
well as a complete stock of new sets and 


supplies. 


412 College Ave. Phone 2-2304 
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do technical men make good salesmen? 


Many of the world’s most successful 
salesmen are men who have had edu- 
cation, training, Or experience in tech- 
nical fields, 

Obviously, it does not follow that 
every technical man could be a success- 
ful salesman any more than every grad- 
uate of business administration makes 
a good businessman. But here at Col- 
umbia-Southern, most of our salesmen 
have been technically trained. Although 
they may have planned careers in re- 
search or design, or in construction or 
some other technical field, selling has 
given them greater opportunities to 
exercise their best talents, and, conse- 
quently, to enjoy the rewards of greater 


satisfaction and happiness, 





Selling chemicals, of course, is not 
like selling house-to-house, or to the 
general public. As a Columbia-Southern 
salesman, you're dealing with people 
who, for the most part, are technically 
trained themselves. Your firm is well 
known as one of the largest in its 
industry. 

Columbia-Southern has been expand- 
ing continually, Our sales staff is grow- 
ing, which means opportunities for 
good technical men, preferably with 
sales experience. 

Perhaps this is the opportunity for 
you. If you feel you have an aptitude 
for sales, write giving details of your 
education and background. Your cor- 


respondence will be held in strict confi- 





dence. Address your letters to the per- 
sonal attention of Mr. Chris F Bingham, 
Vice President—Sales, Columbia-South- 
ern Chemical Corporation, One Gate- 


way Center, Pittsburgh 22, Pa. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


OWE GATEWAY CENTER PITTSBURGH 22+ PEMMSTLVAMIA 


DISTRICT OFFICES: Cincinnatl 
Charlotte © Chicago * Cleveland 
Boston * New York * St. Lowis 
~ Minneapolis * New Orleans * Dalias 
fe \ Houston © Pittsburgh * Philadelphia 
rs San Francisco 
IN CANADA; Standard Chemical Limited 
and its Commercial Chemicals Division 
PLANTS: Barberton, Ohio * Bartlett, 
Calif. © Corpus Christ Texas * loke 
Charles, La. * New Martinsville, W.Va 
Jersey City, NJ 


47 














SANDIA CORPORATION 








your Placement Director 


sentative 
iting Team 












ployment Section, 


48 THE CORNELL ENGINEER 

















How to keep paper machine speeds 
and tensions under control 


To give better control of roll speeds and 
sheet tensions in a paper machine, engi- 
neers developed a new differential drive 
system that uses a single line shaft to 
power individual paper machine rolls. 
This called for rigid shaft mountings and 
extremely accurate gear mesh. So the 
engineers specified Timken® tapered 
roller bearings for the drive units. Timken 
bearings hold shafts and gears in rigid 
alignment. Gear mesh is smoother, more 
accurate. Shaft wear is eliminated, gear 
wear reduced. 





How TIMKEN’ bearings hold 
O gear shafts rigid 


The full line contact between rollers and races of Timken 
bearings gives shafts rigid support over a wide area. Shaft 
deflection is minimized. And the tapered design of Timken 
bearings permits them to be set up with the most desirable 
amount of end play or preload that gives the best per- 
formance, 
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Many of the engineering prob- 
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 
Timken bearings. And for infor- 


Want to learn more about bearings 
or job opportunities? 


mation about the excellent job 
opportunities at the Timken 
Company write for a copy of 
“Career Opportunities at the 
Timken Company”. The Timken 
Roller Bearing Company, Can- 
ton 6, Ohio. 








o TIMKEN 


TRADE-MARK REG. U. 6. PAT. OFF. 


TAPERED ROLLER BEARINGS 








NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER > 


BEARING TAKES RADIAL @) AND THRUST ~~ LOADS OR ANY COMBINATION 3 Ie 
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29 West 15th Street, New York 11, N.Y. 
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its graduates, and former students and to establish closer relationship between the college and the alumni.” 









THEORY, LAW AND SCIENTIFIC PROCESS 


proven, Once proven, theories become laws—additional 









There should be no place for the liberal in science, 











Science, to be constructive and progressive, must be cornerstones on which build a greater technology. 
based on fact, postulated and then proven beyond a Einstein's theory on conversion of matter to energy 
doubt. Science cannot be based on opinion or prej- (E = me*) has certainly been proven and can be con- 
udice nor abused for anyone's purpose or advantage. sidered an irrefutable law. Similarly, his theory of 
Unfortunately, the tre ‘nd towards the ultra in liberal- relativity has been subjected to quantitative verifica- 
ism is finding converts among many who were trained tion and can be assumed to be a law. However, Dar- 
in the scientific disciplines, This is unfortunate and we win's theory of evolution is still a theory and has little 
should be constantly on guard against accepting opin or no quantitative proof up to the present time. To 
ion, expressed in word or writing, as scientific fact. teach and illustrate this theory for more than it is 
Acquire the inquisitive habit when listening or read a postulation—is an abrogation of the scientific process. 
ing. Most important ask yourself why did the author In the commercial world, science and scientists are 
do this work, what was he trying to prove and for often perverted for competitive advantage. Watch for 





? 





what purpose. Was there an ulterior or selfish motive 
“Figures don't lie,” but you can use them to prove al- 
most anything if you start with a preconceived result 
or objective, For example, what was Kinsey's paper 
when he started with a relatively few facts from a re 

stricted American sample and wrote two books on the 


the actor, costumed as a doctor or scientist, treading 






upon your professional standing while making a 






pseudo-scientific pitch without facts. Note the news- 






paper which carries on a campaign against a product 






or industry—but observe as well the amount of adver- 






sexual relations of the whole human race? tising copy they carry for that product or industry. 
Theories are a part of the scientific process, Based Observe, check, verify and always ask why. For ex- 

on experience, postulation and the use of scientific ample, what was my motive in writing this? 

methods theories are developed, but never lose sight 

of the fact that they are theories and not scientifically Walter L. Hardy 
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ALUMNI 


J. Bradley Cooper, MEE ‘25, is 
supervisor, Engineering Administra- 
tion, General Electric Co., Pittsfield, 
Mass. He is the author of several 
technical papers including a distribu- 
tion transformer maintenance man- 
val. Bradley served as Lt. Col. in the 
Signal Corps during World War Il. 
He is deputy director, Civil Defense 
Department, City of Pittsfield. 


Philip M. Sherman, EP ‘52, 429 
George Street, New Haven 11, 
Conn., is an electrical engineer and 
a graduate student at Yale Univer- 
sity. He began work on the PhD last 
fall. 


William D. Hamilton, ME ‘31, ‘32, 
2945 Fairfax Road, Cleveland 18, 
Ohio, has been appointed vice-presi- 
dent of coal operations of Oglebay, 
Norton & Co., Cleveland iron ore, 
coal, and shipping firm. He was 
formerly coal mines manager for the 
company. 


Professor George Winter, PhD ‘40, 
Structural Engineering, was hon- 
ored at a luncheon at the Savoy 
Hotel in London, December 6, given 
by the Cold Rolled Sections Associa- 
tion and addressed the Associa- 
tion that evening on American de- 
velopments in light-gage steel. Dur- 
ing his sabbatic leave in Europe, he 
will also lecture at the Royal Tech- 
nical College of Scotland on struc- 
tural research at Cornell. 


Ronald E. Jorasch, EE ‘56, son of 
Mr. and Mrs. Emil Jorasch of 16511 
Maple Heights Boulevard, Maple 
Heights, Ohio, will study engineer- 
ing at the University of Sydney in 
Australia. He received a bachelor of 
electrical engineering degree at 
Cornell in June. 


John S. Priedeman, CE ‘56, of 
Asheville, N.C. has been awarded 
the first Cornell Aeronautical Lab- 
oratory Fellowship. The fellowship 
is given to those who wish to pursue 
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advanced study in the Graduate 
School of Business and Public Ad- 
ministration. 


Walter L. Hardy, ChemE ‘38, is 
president of the Cornell Society of 
Engineers and a member of the F. 
H. Rhodes Endowment Fund commit- 
tee for the School of Chemical En- 
gineering. He writes that we can 
count on him to be back for Re- 
union next June. 


Chester T. Reed, ME ‘03, resigned 
last May after twenty-six years as 
president of Reed & Prince Manufac- 
turing Co., Worcester, Mass., where 
he lives at 354 Salisbury Street. He 
joined the company in 1903 as a 
mechanical draftsman; was secretary 
from 1903-20 and vice-president 
from 1920-30. He continues as a di- 
rector and an adviser. 


William L. Mulroy, ME ‘05, is an 
engineer and lives at 404 Arthur 
Street, Syracuse. 


Arthur L. Fuller, ME ‘05, retired in 
1951 after twenty-seven years with 
Eastern Underwriters Inspection Bu- 
reau of Boston, Mass. He now lives 
in Newfane, Vt. 


Walter H. Evans, ME ‘06, is a re- 
tired railroad executive and lives at 
253 Wayne Avenue, Oakland 6, 
Calif. 


Robert W. Jorgensen, ME ‘29, 555 
Walnut, Winnetka, Ill., is vice-presi- 
dent of The Richardson Co., manu- 
facturers of plastics. He is married 
and has four children, Brian, Jill, 
Deirdre, and Meade, who was born 
January 19, 1956. 


Anthony W. Ferrara, AB ‘46, lives 
at 41-15 Fiftieth Avenue, Long Is- 
land City. He is an assistant me- 
chanical engineer with the New York 
City engineering firm of Abbott, 
Merkt & Co. 


John D. Lewis, ChemE ‘48, is a 
project engineer with Hydrocarbon 
Research, Inc. His address is 89 Park 
Place, Watchung, N.J. 


Joseph C. Pursglove, Jr., CE ‘30, is 
president of Mountaineer Carbon 
Co., which was formed recently by 
Standard Oil Co. of Ohio and Pitts- 
burgh Consolidation Coal Co. The 
new company will operate a carbon 
calcining plant at Cresap, W.Va., 
about twenty-five miles south of 
Wheeling. Since 1947, Pursglove has 
been vice-president in charge of re- 
search and development of Pitts- 
burgh Consolidation Coal Co. His 
address is 520 Irwin Drive, Edge- 
worth, Sewickley, Pa. 


Nathan W. Dougherty, MCE ‘13, 
retired this fall as dean of the college 
of engineering at University of Ten- 
nessee. Nathan is primarily a Univer- 
sity of Tennessee man, Class of ‘09, 
where he was a football star and a 
track athlete. His shot put record re- 
mained unbroken until the early 
‘30s. But, he did spend four years at 
Cornell in graduaie work, and is list- 
ed as a ‘1 3er in our Class roster. Na- 
than helped organize the Southern 
Conference in 1921 and was the first 
secretary-treasurer of the organiza- 
tion, a member of its executive com- 
mittee and its president in 1929. He 
was vice-president of the National 
Collegiate Athletic Association twice 
and a member of the executive com- 
mittee for a number of years. At the 
present time, he is secretary-treas- 
urer of the Southeastern Conference, 
which he helped organize in 1932. 
When at Cornell, he met Agnes 
Monteith ‘14 and they were married 
in 1913. They have five children, two 
sons and three daughters, and now 
can muster 15 grandchildren. A 
mighty fine record, any way you fig- 
ure it. 


Roy E. Pratt, CE ‘21, of 122 Childs 
St., Springville, is a consulting engi- 
neer on the New York State Thruway. 
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Harry G. Burd, ME (EE) ‘09, for 
mer president of the Superior Wire 
and Cable Company of Hickory, 
North Carolina, has been appointed 
special consultant to the Sequoia 
Process Corporation for its telephone 
cable manufacturing, the company 
announced today 

Mr. Burd, whose experience in 
cable manufacturing dates back to 
1910, will assist the company in all 
phases of its new telephone cable 
operations, including production, 
sales, and engineering. 

Mr. Burd participated in the initial 
studies that led to Sequoia Process‘s 
decision to expand into the tele- 
phone cable market, and he also as- 
sisted the company on an advisory 
basis during the initial phases of its 
manufacturing this year. Sequoia‘s 
plant is the first on the west coast 
specializing in the manufacture of 
plastic-insulated telephone cable. 


Mr. Burd is now living with his 


wife at 4231 Dake Street in Palo 
Alto, California. 


James H. Sams, EE ‘24, dean of 
engineering Clemson College, Clem- 
son, South Carolina, has been nomi- 
nated as one of the eight regional 
vice presidents of ASME, Region IV. 


Charles Peek, ME ‘49, works for 
Pratt & Whitney Aircraft in East 
Hartford, Conn. The September issue 
of The Power Plant, that company’s 
house organ, has a picture of 
Charlie 


been promoted to assistant project 


and the news that he has 


engineer. The picture shows an as- 
tute individual seated at a desk 
piled high with reports. 


Walt Addicks, ME ‘14, has his own 
particular chair for lunch at the 
Engineers Club in New York; the 
whole club membership sees to it 
that it is kept inviolate for Walt. 
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TECHNIBRIEFS 


(Continued from page 14) 


CAL HIGH TEMPERATURE WORK 





The extremely high temperatures 
encountered by jet aircraft flying 
well beyond the speed of sound 
have become a serious problem for 
aircraft manufacturers and re 
searchers, Modern high perform 
ance jet aircraft are reaching 
speeds at which air friction on an 
airplane's surfaces produces high 
temperatures which, combined 
with the stresses of high speed 
flight, cause conventional metals to 
gradually lose their shape. This 
phenomenon, referred to as “creep,” 
not only limits performance, but 
can destroy an airplane. 

Intense research is currently un 
derway to develop metal alloys 
capable of withstanding creep. 
Cornell Aeronautical Laboratory, 
Inc, of Buffalo, N.Y., has developed 
an important system for precision 
testing these new alloys Basically 
the CAL metal testing technique 
simulates the temperatures, stresses 
and strains experienced by metals 
under actual flight conditions. The 
system produces more accurate 
data than conventional metal test 
ing methods and is believed to be 
the only successful flight simula 
tion technique in use. The CAL 
testing system subjects metals and 
alloys to periodic fluctuations of 
temperature, stress, and strain. By 
changing a metal’s environment in 
this manner, the system produces 
conditions similar to those experi- 
enced by the metal when used on 
supersonic aircraft during fight. 

The CAL materials department, 
which has been active in metal- 
lurgical research for eight years 
under contracts with the Depart- 
ment of Defense, has employed its 
unique system to test several re 
cently developed heat-resistant al 
loys. Tests have been conducted at 
the Laboratory on metals ranging 
from aluminum to super-alloys of 
the chrome, cobalt and nickel vari 


ety. 
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Victory 


Great Britain’s H.M.T.S. Monarch, world’s largest cable-laying ship. A.T.&T. joined with the 
British Post Office and Canadian Overseas Telecommunications Corporation in the historic venture. 





at 
2400 fathoms 










Background of Teamwork characterized the Bell System’s role in the 


success of a tremendous undertaking: laying the first 





transatlantic telephone cables. 





the first transatlantic 





One challenge given engineers and scientists at Bell 
Telephone Laboratories was that of designing equalizing 
telephone cables networks and amplifiers to be placed in the cables every 


40 miles to compensate for the huge attenuation losses, 






Electron tubes of unrivaled endurance were developed, 
capable of operating for up to twenty years. 






Western Electric, manufacturing and supply unit of 





the Bell System, assembled the repeaters in a special 





plant under clinical conditions. A mere speck of dust 
could fatally upset the sensitive amplifiers. 






The delicate and demanding job of laying the cables 
was supervised by engineers from Long Lines Depart- 
ment of A. T. & T. New cable-laying equipment was 
designed, and exacting procedures were devised so that 
the cable could be laid smoothly and safely on an ocean 








floor in places more than two miles deep. 





Teamwork helps Bell System engineers and scientists 





to anticipate and provide for America’s growing com- 
munications needs, no matter what the magnitude of the 






job to be done. 





Able, imaginative young engineers and scientists will 





find absorbing careers with the Bell Telephone Com- 








panies, Bell Telephone Laboratories, Western Electric 





and Sandia Corporation. Your placement officer can 





Each room in Western Electric’s clinically clean 
repeater plant was kept under positive air pressure 
at all times so that dust-laden air could not leak in. in the Bell System, 





give you more information about career opportunities 






BAB Bell Telephone System 
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TO MAKE YOUR 











ED AIRCRAFT CORPORATION 





BLOOD BOIL 


The jet speedway, that outer envelope of air 10 to 15 
miles above the earth, could be a chamber of death 
to today's pilots because of the lack of air density. 

If the pilot were not protected by ingenious 
accessories to provide an artificial climate, his blood 
would bubble like fizz water. Advanced, space- 
conquering equipment such as these air conditioning 
units are now being produced by Hamilton Standard 
for America’s most modern aircraft. It is a dynamic, 
exhilarating engineering environment where the 
accent is on tomorrow. 


UNLIMITED OPPORTUNITIES 


exist for engineers in the fields of design, test, 
liaison, development, vibration, analysis, with 
Hamilton Standard. It's a GREAT place to work. 
Write to Ted C. Fisher, Administrative Engineer. 











HAMILTON STANDARD 
Air Conditioning Unit 
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FACULTY PROFILE 

Continued from page 32 
ent that day. While he had pre- 
viously had little interest in poli- 
tics, he came then to realize its im 
portance. 

What had previously been only 
an interesting problem for scientific 
inquiry, had suddenly exploded 
into a force which was to change 
the course of history. Perhaps he 
felt some responsibility; whatever 
the reason, he began to work ac 
tively to educate the public about 
the dangers of the bomb through 
political associations formed among 
scientists. He helped found the 
Federation of Atomic Scientists in 
1945-46, and served as its president 
in 1946. This group warned re 
peatedly that the United States 
could not expect to have a monop 
oly on the bomb indefinitely and 
even correctly predicted when the 
Russians would make the bomb. 
The group is perhaps best known 
today by the Bulletin of the Atomic 
Scientists, published by the Chi 
cago chapter. 

Following the war, he wished to 
return to the combined teaching 
and research activities in which he 
had been engaged before the war 
He taught for a year at Harvard, 
and then accepted Cornell's offer 
to become the head of its expand 
ing nuclear studies program in 
1947. Although originally housed in 
Rockefeller Hall, in which the Cor- 
nell cyclotron was built in 1936, the 
Laboratory of Nuclear Studies 
moved into its new quarters north 
of Savage Hall in the spring ot 
1948. During his first years here 
much of Dr. Wilson’s time was 
spent in supervising the construc 
tion of a 300 Mev. synchrotron 
which was completed in 1949. 
Later, when this energy was felt to 
be insufficient, he designed a new 
1.5 Bev. synchrotron, believed to 
be the biggest in existence, which 
was completed in 1953 with the 
help of a two hundred eighty mil 
lion dollar appropriation from the 


Continued on page ob 
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Omega West, newest of the research reactors 
Omega site in Los Alamos, is one of several reactors 
in operation or under development at the Laboratory. 
The OWR is designed for high flux at low cost, 
flexible operation, and has extremely versatile port 
facilities. This installation is an important addition 
to the impressive array of research facilities available 
to Los Alamos scientists. 

The Laboratory is interested in receiving employment 
applications from engineers and scientists of superior 
qualifications. Direct your inquiry to: 


Department of Scientific Personnel 
Division 571 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 











MARS outstanding design SERIES 
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man and motion: 


The wonders of the future are still little whispers 
in men’s minds, or maybe — like Detroit Designer 
Norman James’ magnetically suspended inter-city train 
— a drawing on a picce of paper. Traveling ina vacuum 
in an air-tight tube, it floats in space, held by a system 
of magnets built into cars and tunnel. Propelled elec- 
trically by “rolled-out” motor, train acts as rotor, 
tunnel roof as stator. Converter aboard train changes 
light projected through windows into electrical energy. 

No one knows which ideas will flower into reality. 
But it will be important in the future, as it is now, to 
use the best of tools when pencil and paper translate 
a dream into a project. And then, as now, there will be 
no finer tool than Mars—sketch to working drawing. 


Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for field use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 
oint-length feature; and — last but not least — the 
fars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. ‘The 
fact that it blueprints perfectly is just one of its many 
important features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
Imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors. 





JS.) §/TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 
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MARS-LUMOGRAPH [30 cermany 


2886 € J.S.STAEDTLER D34 





at all good engineering and drawing material suppliers 


GERMANY 
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MARS -LUMOCHROM 


2618 € v.S.STAEDTLER Dad 








Navy. Dr. Wilson, who has partici- 
pated in the research carried on with 
these two machines, is primarily in- 
terested in the meson, an elemen- 
tary charged particle having a mass 
about two hundred seventy times 
that of an electron. It is believed 
to have something to do with the 
mysterious forces which hold the 
nucleus together. Mesons, which 
have been produced from nuclei 
by the bombardment of high en- 
ergy gamma rays, such as from cy- 
clotrons and synchrotrons, were 
first discovered in the earth’s at- 
mosphere, where they are pro- 
duced by incoming cosmic rays 
and last, on the average, only about 
two millionths of a second. 

Although the laboratory concerns 
itself somewhat with a few bio- 
logical and chemical applications 
of its findings, such as tracer stud- 
ies, its primary aim is to investigate 
the particles of which the nu- 
cleus is composed and to discover 
more about the forces which hold 
these particles together. Most of 
these nuclear particles have been 
discovered by studying cosmic 
rays; now, although there are still 
higher energies to be found among 
cosmic rays, most new particles are 
found by the use of accelerators. 
The principal problem now with 
cosmic rays is their origin—a field 
in which a Cornell physicist, Dr. 
Philip Morrison, is active. The lab- 
oratory has contributed to cosmic 
ray research by sending expedi- 
tions to the top of Mt. Evans in 
Colorado and into the local salt 
mines. In addition to these research 
activities, the laboratory has some 
thirty graduate students working 
under its direction. 

Along with his other varied du 
ties. Dr. Wilson is also a teacher, 
instructing a course in advanced 
nuclear physics. Last year he spent 
his sabbatical leave in Paris as an 
exchange professor at the Sor- 
bonne, where he taught the nu- 
clear physics of mesons. The most 
amazing part of this was that he 
knew no French before he left be- 
yond that offered in French 101. 
He was able to continue his re- 
search, this time in low energy nu- 
clear physics at the Collége de 
France. 

Although he is far from the high 
est paid executive, Dr. Wilson is 
doing work which he enjoys and 
which utilizes his versatile talents. 
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These two criteria, often cited as 
the basis of happiness by psychol 
ogists, have certainly contributed 
to Dr. Wilson's happiness, together 
With a sense of ace omplishment asa 
member of a team engaged in one 
of the most important human en- 
deavors. 


COLLEGE NEWS 


Continued from page 


Telephone Laboratories, in collab 
oration with the faculties of the ap 
plicants’ schools 

Mr. Peterson, 25, of Johnstown 
Colo., received his B.S. degree from 
Colorado A. & M. College in 1953 
and his M.S, in engineering me- 
chanics from Cornell University in 
February, 1956. He expects to use 
his fellowship at Cornell to further 
his study in vibrations and wave 
propagation. 


CORNELLIANS WIN 
LINCOLN AWARDS 


Several Cornell Students have 
won awards from the James F. 
Lincoln Are Welding Foundation 
of Cleveland, Ohio, in its under- 
graduate mechanical and structural 
design competition 

In the mechanical division, James 
N. Perry, ME, and Robert W. 
Brandt, ME, won second prize of 
$250 for their paper, “The Palle 
toter—A Low Lift Pallet Truck De- 
sign.” John H. Bvettner, ME, re- 
ceived a fifth prize of $50 for his 
paper on “A Universal Transfer 
Machine.” 

In the structural division, Henry 
Shing-Yi Ma, CE, Richard Wild 
man, CE, and Barry Elgort, CE 
won a sixth prize award of $25 for 
their paper on a “Welded Can 
tilever Aircraft Hanger.” 


IBM GIVES 
ARCHITECTURE GRANT 


The International Business Ma 
chines Corporation has made a 
grant of $6,000 to the Department 
of City and Regional Planning in 
Architecture, 
the university announced, 


Cornell's ¢ ollege of 


One of the department's teams 
of graduate students, who do re 
search each year in cities and 
towns, will work this year in Owe 
go, N.Y., where IBM is building a 
large new plant for its Airborne 
Computer Laboratories. 

Dean Thomas W. Mackesey of 
the College of Architecture an 
nouncing the grant, explained that 
it reflects the company s interest in 
living conditions and community 
facilities in the areas about its 
plants. 


Continued on page 60) 





CRESCENT TYPE SH-D 5000 VOLT 
TRAILING CABLE 





For supplying power to electric shovels, dredges, etc. 
Shielded to assure protection to personnel and equipment. 


CRESCENT Wires and Cables are produced with modern equipment to the most exact- 
ing specifications. Every foot is subjected to searching electrical tests during manu- 
facture and in the finished form. 


\ YEARS 
EXPERIENCE 


C. Edward Murray, Jr. 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON 5, N. J. = 
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CAST IRON 


Repetitive flash photography makes it plain how ordinary (flake graphite) cast 
iron, when stressed, will break off short without bending. 


Slow-Motion Proof 


that Inco-developed Ductile Cast Iron 
has exceptional ductility—can be bent like mild steel 


eg 
DUCTILE CAST IRON | 


— 





Under the watchful eye of the strobe camera, Ductile Cast Iron bends and bends. 


No break! 


Producers of Inco Nickel, Nickel Alloys, Copper, Cobalt, Iron Ore, 
Tellurium, Selenium and Platinum, Palladium and Other Precious Metals 


58 


WHY Ductile Cast Iron is different: 
In conventional cast iron (left) the 
graphite is in flake form, making for 
brittleness. In Ductile Cast Iron (right) 
it’s formed into tiny spheres — this 
makes for toughness, plus greater 
strength. (Magnified 100 times.) 





HOW Ductile Cast Iron can be twisted 
and bent without breaking is shown 
above. 


ie. 





. 

TODAY, Ductile Cast Iron is a material 
of many varied uses. Everything from 
pinking shears to plowshares—washing 
machine gears to jet plane parts! And 
industry is rapidly expanding its uses 
of this economical cast material. 


An Inco development, Ductile Cast 
Iron is a new material that combines 
the best features of cast iron and 
steel. 

Like cast iron, Ductile Iron has 
good fluidity. It’s easy to cast. It 
machines well. 

Like steel, Ductile Iron is strong 
(the picture at left proves it). Its 
ductility is outstanding. 

With Ductile Iron, industry is cut- 
ting costs on materials, production, 
maintenance. Write for ‘‘Ductile 
Iron, the Cast Iron that Can Be 
Bent.” This booklet will be helpful 
to you in your engineering courses 
and also later on, when you face 
problems as a practicing engineer. 
The International Nickel Company, 
Inc., Dept. 128e, New York 5, N. Y. 

@1956,T.1.N. Co., Ine 
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Mulling Over 


these Questions 
about your 
First Job? 





Check Republic Aviation’s Answers 





















Will the 
company 
I choose 
boost my 
professional 
reputation? 








REPUBLIC has been pioneering new concepts in aircraft design 
for over 25 years. Our present production plane is the most 
advanced fighter-bomber in the U.S. Air Force—the incredible 
F-105 Thunderchief. Our Guided Missiles Division is investigat- 
ing the upper atmosphere and advanced satellite problems; 
and have created the first portable, inexpensive rocket, Terrapin 









Our engineers are working ten years ahead... which means that 
every project you're assigned to is at a research or develop- 
mental level. And you get a crack at responsible assignments 
from the start... modern facilities to test out your ideas with 
engineering aides to do the routine work. 


Are the 
assignments 
interesting? 








Well — for one — there's Alexander Kartveli, Vice President, Re- 
search & Development, who sparked the Thundercraft series. 
There's Dr. Theodore Theodorsen, for another — among whose 
accomplishments is the theory of wing-flutter — who heads our 
Scientific Research Group and there are hundreds of other 
engineers and scientists of major stature. 


Are there 
good men 
on the team? 
























Does the a 
location You'll live on Long Island with its fabulous beaches and parks 
‘ — less than an hour from New York City’s cultural and enter- 
suit a tainment facilities... giving a man the best combination for a 
modern well-rounded life...and enough money to enjoy it — coupled with 


a benefit program that's a model for the industry. 






way of life? 








Only you can answer that...and your talent is the key. But 
everything that is possible for a company to do—for you to 
achieve your maximum potential — REPUBLIC does including 
attendance and presentation of papers at professional meetings 
and advanced studies at prominent universities and colleges. 


Can I make 
a name for 
myself ? 





To find out all about our brand: new and unique training 


program see the Republic man when he visits your campus 
Make an appointment now with your placement director 





or you may address your inquiries to: 


Mr. George R. Hickman 
Engineering Employment Manager 
Farmingdale, Long Island, New York 


SEE PEARSE AES AVIATION 
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COLLEGE NEWS 


(Continued from page 17 ) 


Cornell will use part of the grant 
for a graduate fellowship in city 
planning, and has awarded the 
1956-57 fellowship to David W. 
Cronin of Dublin, lreland. He is a 
graduate in architecture from the 
National University of Ireland and 
a barrister-at-law from King’s Inns, 
Dublin. 


STUDENTS WIN 
ANNUAL PRIZES 

Cornell engineering students who 
have won prizes and 
awards have been announced by 


annual 


the College of Engineering, 
Winners: are listed, according to 
the divisions of the college with 
the year they will complete Cor 
nell’s five-year engineering course: 


College of Engineering 

Fuertes Memorial Prizes in Pub- 
lic Speaking —first prize of $80 to 
John ha Haynes Jr. EE ‘56. Second 
prize of $50 to John W. Hyman 
CE ‘56. Third prize of $25 to 
James N. Perry ME ‘56. Prizes of 
$10 each to John D. Baldesch- 
weiler ChE '56, Paul Bradley ChE 
‘56, and Robinson Ord Jr. ChE 56. 

John L. Haynes also won the 
American Institute of Electrical 
Engineers Award by placing first 
in the Ithaca section’s paper con- 
test, and competed in the AIEE 
northeast district contest. 

Silent Hoist and Crane Company 
Materials Handling Prizes, estab- 
lished by the Wunsch Foundation, 
for original papers—first prize of 
$125 to Salah E, A. Elmaghraby, 
graduate student in Mechanical en 
gineering, for a paper on “Design 
Criteria for Conveyor Systems.” 
Second prize of $75 divided be- 





tween John D. Douglass Jr. EE ‘58 
and John W. Nostrand Jr. ME ‘55, 
for their paper on “The Handling 
of Cherries.” 


School of Chemical and 
Metallurgical Engineering 

American Institute of Chemical 
Engineers Prize—Brinton Deighton 


Jr. °58. 


School of Civil Engineering 

Fuertes Medal for the senior with 
highest grades—John  Priedeman 
56. 

Charles Lee Crandall Prizes to 
seniors and juniors for the best 
papers—first prize of $75 to Rob- 
ert | Strohl °56; second prize of 
$50 to Leonard Pisnoy ’57. 

American Society of Civil Engi- 
neers Junior Membership Award 
Damon G, Douglas Jr. ‘56. 














Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE —— SILICON CARBIDE ——— FUSED ALUMINA —— MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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School of Electrical Engineering 

Sibley Prizes in Electrical Engi- 
neering of $25 each for fifth-year 
students with the highest averages 

Irwin M. Jacobs ‘56, and Rodney 
S. Rougelot ‘56. 

American Institute of Electrical 
Engineers Award—John L. Haynes 
56 

Institute of Radio Engineers Out- 
standing Student Award (New 
Mngland Radio Electronics Meet- 
ing)—Hugh Paul Janes Jr. ‘56. 

Eta Kappa Nu Award—Arthur R. 
Kraemer ‘59. 

Institute of Radio Engineers 
Award—William R. Laidlaw ‘56. 


School of Mechanical Engineering 


American Society of Mechanical 
Engineers Awards—Barry J]. Dyer 
57; a tie between Edward K. Barn- 
ard °57 and Morton N. Rochman 
56. 

Sibley Prizes in Mechanical En 
vineering of $25 each for fifth-year 
students with the highest averages 

Thomas C. Reed 56 and Alfred 
W. Mitchell ’56. 


RESLER APPOINTED TO 
AERONAUTICAL ENGINEERING 
STAFF 

Edwin L. Resler Jr. of the Uni- 
versity of Maryland has been ap- 


pointed an associate professor of 
aeronautical engineering. 


At Cornell he will be in charge 
of the Gasdynamics Laboratory of 
the Graduate School of Aeronau 
tical Engineering and will teach 
courses in gasdynamics, aerody 
namics and thermodynamics. 

As associate research protessor 
since 1952, in Maryland’s Institute 
for Fluid Dynamics and Applied 
Mathematics 
directed work in fluid dynamics 


Professor Resler has 


He has also been chief investi 
gator in research on the properties 
of air and other gases at high tem 
peratures, and their application to 
hypersonic flight. 

He serves on the fluid mechanics 
subcommittee of the National Ad 
visory Committee for Aeronautics 
and is a consultant for the Dia 
mond Ordnance Fuse Laboratories 
and the 
Aveo’s Advanced Development Di 
vision. 


research laboratory of 


A native of Pittsburgh, Professor 
Resler attended Navy programs at 
Bethany College and Notre Dame 
University. He was the assistant en 
gineering officer in the Naval Air 
Reserve Training Unit at the Miami 
Naval Air Station. 

Returning to Notre Dame, he 
graduated in 1947 and then re 
ceived his Ph.D. at Cornell's Grad 
uate School of Aeronautical Engi 
neering in 1951. In the following 
year he carried on research at Cor 
nell and taught two courses in the 


school 





Professor E. L. Resler, Jr. 
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DALMAN APPOINTED 
TO EE FACULTY 

G. Conrad Dalman of the Sperry 
Gyroscope Company in Great 
Neck, N.Y, has been named a pro 
tessor of electrical engineering at 
Cornell University 

Professor Dalman will teach 
courses and conduct research in his 
special field of electron tubes and 
associated circuitry 

After receiving a bachelor’s de 
gree in electrical engineering in 
1940 at the City College of New 
York 
ciated successively with the R.C.A 
Victor Division and Bell Telephone 
working chiefly on 


Professor Dalman was asso 


Laboratories 
developing electronic tubes 

He received master’s and doc 
tors degrees at the Polytechnic In 
stitute of Brooklyn in 1947 and 
1949, and has since then been with 
Sperry Gyroscope 

His work there has been on mi 
crowave tubes and on. oscillator 
studies. Since 1954, he has been en 
gineering section head in the com 
panys tube department. He has 
also taught evening courses at 


C.C.N.Y. and Brooklyn Polytech 


SURVEY CAMP 
USES COMPUTER 

Automation made life easier for 
Cornell students in this year’s Sum 
mer Survey Camp 

In previous Camps students com 
puted far into the nights on their 


Continued on page 6, 


Professor G. C. Dalman. 
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Rapid advancement is typical at Pennsalt Chemicals 





Bob's responsibility as supervisor of chlor-eaustic production at the Pennsalt Calvert City plant involves regular inspection of equip- 


ment and controls, close planning of production, and field trips to check on product quality 


‘Take Bob Dukes for example. With his B.S. degree in 
Chemical Engineering from the University of Delaware, 
Bob started as a Pennsalt student trainee in July 1950. 
As soon as his training program was finished, he was 
assigned as Junior Chemical Engineer on our Phila- 
delphia staff. And then... 


... Bob Dukes quickly found that Pennsalt, though 
one of the most important large chemical organi- 
zations, wasn't so big that his talents were lost in the 
shuffle. From Junior Chemical Engineer in Philadelphia, 
Bob was promoted to our new Calvert City (Ky.) 
chlor-caustic plant as assistant to the head field engi- 
neer. Then in rapid succession came two advancements 
to his present responsible position as head of the 
entire chlor-caustic production process at Calvert City. 


OPPORTUNITIES FOR THE IMAGINATIVE 


To meet the needs of a tremendous expansion program, 
Pennsalt seeks other imaginative, able men like Bob 
Dukes 


men with a desire to learn ...men with the 


Address your request to Executive Procurement Director 


Three Penn Center Plaza 


ability to apply book-learning and job-learning to new 
challenging problem . men who will contribute new 
thought to the organic and inorganic interhalogen 
research program that has already made Pennsalt 
famous. To attract the type of men we need, and to 
encourage work towards graduate degrees and _ pro- 
fessional distinction, we offer a working and living 
climate hard to beat in this fastest-growing industry 
of all—modern chemicals. 


YOUR INTERESTS AND AMBITIONS 

If your degree is in chemistry or in chemical engi- 
neering, there are 40 ways in which you may fit in 
at Pennsalt, in departments as diverse as product 
development, engineering, research, production, sales, 
and finance. If your ideas about rapid advancement 
in your work coincide with ours, 
send for the new booklet that tells 
the whole about 
with Pennsalt Chemicals. 






story careers 


Pennsalt 
Chemicals 


Pennsalt Chemicals 


Philadelphia 2, Pa. 
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Alexander the Great, who, before he was 30 
conquered almost all the known world, was 
history’s hardiest character. Schooled by 
Aristotle, conditioned to endure unbelievable 
extremes of cold, heat, hunger and thirst, 
Alexander, though always outnumbered in 
battle, always triumphed. 


ig 
f 


GREAT... WDEN IT COMES TO ENDURANCE 


Alexander the Great’s physical endurance 
was legendary, well-nigh superhuman. Tough- 
ness and resistance were vital in Alexander’s 
time... and they are today, too—in the 
cables that serve as the nerve system of 
transportation, power and industry. 

Moisture, heat, cold, deteriorating ele- 
ments, time itself—all combine to make 
inroads on cable installed underground, un- 
der water, or exposed to the air. 


Kerite is designed to withstand these con- 
ditions—for years. Incredible as it may seem, 
Kerite Cable, in perfect operating condition 
after 30, 40, 50 and more years service in 
rugged applications throughout the world 
is the ru/e rather than the exception. 

Nothing, of course, lasts forever .. . but 
Kerite lasts indefinitely. It represents one 
of the wisest investments in service that 
can be made. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 






OG 
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Founded 1854 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 


3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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IF YOWRE THE RESTLESS TYPE, 
COME TO WORK FoR US |! 


We want YOU! The kind of engineer who won't 
stand still for the ordinary, the “pat”, the obvious. 
The kind of engineer who's constantly explos 


ing new approaches, The Creative Engineer! 


What company offers the most to this “restless” 
kind of engineer? We believe it is The Standard 
Oil Company of Ohio! We are engineering 
minded, Seven per cent of a// our employees are 
engineers, One-half of the president's staff—our 


top Management—are engineering graduates. 


Our training programs for engineers are among 
the most complete in the country. And as a 
Standard Oil of Ohio engineer, you would be 
working in one of America’s largest and most 
challenging growth industries—oil! 


So before you decide on any company, look into 
Standard Oil of Ohio—where creative engineer- 
ing counts! Contact the placement director of 
your school. Or write Mr. E. G. Glass, Jr., 
Standard Oil Company (Ohio), Midland Build- 
ing, Cleveland, Ohio. 


THE STANDARD OIL COMPANY (OHIO) 
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CABLES 


Continued from page 18 


is laid in water about a mil deep 
The two cables have three re 
peaters each. This cable was laid 
asa prototype for the transatlantic 
telephone cable. In October, 1954 
the British laid a cable between 
Bergen, Norway and Aberdeen 
Scotland, This was 300 miles long 
and used seven two way repeaters 
Since it was laid in water less than 
one quarter of a mile deep, it con 
tributed greatly to the develop 
ment of shallow water cable. In the 
summer of 1955, the Alaska tele 
phone cable was laid between Port 
Angeles, Washington and Ketchi 
kan, Alaska, west of the Canadian 
Ilse. This cable had one way re 
peaters, thereby necessitating the 
use of two Alaska 
cables have thirty-nine repeaters 
nineteen in the cable closest to land 


cables The 


and twenty in the other. The cable 
is about 750 miles long and cost 
about $15,000,000. It is being used 
to supplement the fifteen land and 


radio lines previously constructed 


between the United States and 
Alaska. 
In 1956, the transatlantic tele 


phone cable was finally laid, being 
) 





officially opened on September 
It had been planned for about 
twenty-five vears. The cable is a 
joint project of the American Tel 
phone and Telegraph Company 
the British Post Office, and the Ca 
nadian Overseas Telecommunica 
tion Corporation costing about 
$42. 000.000. The system consists of 
two cables laid twenty miles apart 
from Oban. Scotland to Claren 
ville, Newfoundland, a distance of 
1950 nautical miles or 2250 statute 
miles. There are 104 repeaters used 
in it—fifty-two in each cable. They 
ure spaced about forty miles apart 
The cable has a thirty-six channel 
capacity and it has the widest 
bandwidth yet built in a cable of 
this type, however, it is not wide 
enough for television. At the termi 
nals. 2000 volts are fed into the 
cables with a negative and positive 
potential totaling 1000 volts. The 
HTMS Monarch laid the cable, Al 


though this ship is only two-thirds 


as long and has less than half the 
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113 E. Green St. 





Phone 2-2781 





Promotes 
Progress 


The Cayuga Press 


Ithaca, N. Y. 
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tonnage of the “Great Eastern,” it 
has an equal cable capacity and 
cable laying speed. Connecting the 
cable from Newtoundland to ova 
Scotia on the mainland is a singlk 
cable of British design with sixteen 
two way repeaters hese repeaters 
are rigidly housed in a forged steel 
case nine feet long and ten and one 
half inches in diameter, The whole 
repeater weighs three-quarters of a 
ton. 

These submarine cable S are a Vi 
tal and necessary part of our com 
munications system. Radio wave 
communications is restricted by its 
spectrum which limits the number 
of circuits that can be provided 
and also by magnetic storms that 
periodically hinder their transmis 
sion. Cables have neither of these 
problems and they also have the 
added advantage of being immune 
to interception This is necessary 
to the government in sending mili 
tary or defense secrets, Cables are 
therefore, not a step backwards in 
the development of electronic com 
munications, but an important and 
reliable supplement to the = air 


Waves 





Preferred On-The-Job 


CLAD TAPES 
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WANTED: YOUNG ENGINEERS 


TO DO CHALLENGING CREATIVE WORK 


Top Recognition 
for Accomplishment 
at BENDIX 


There plenty of room for a young 
engineer to ero it Bendix Aviation 
Corpo itor and for a good reason! 
Bendix itsell grey (and continue to 
ro ona solid foundation of engineet 
ing skill. Engineers are key men. at 
sendix 1 hae work hard to meet the 


challenge of designing and perfecting 
products for irtually every phase of 


\merica mclustrs And, because en 


A thousand products 
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gineers are key men, their work and 
accomplishments are readily recognized 
and rewarded 

If you are an engineer, physicist or 
mathematician with ability and the 
desire to meet and conquer challenging 
assignments in America’s most diver 
sified engineering firm, Bendix wants 
Bendix! You'll 
enjoy the advantages of working for a 
big, important company, but you'll 
be working in a. smaller, individual 


you—and you want 


division where your achievements will 
not be overlooked. Remember, engineer 
get top billing at Bendix 

Here are a few of the fields in which 
Jendix is seeking young, ambitious 
engineers to help keep the company in 
the forefront of American manufactur- 


ing: electronics, electromechanics, ultra- 


 Gond 


AVIATION CORPORATION 
Fisher Bidg., Detroit 2, Mich 





sonics, systems analysis, computers, auto- 
mation and controls, nucleonics, hy- 
Instrumentation 


combustion, heat 


draulics, aerophysics, 
solid state physics, 

transfer, propulsion, metallurgy, com- 
munications, carburetion, radar, sonar, 
structures. If you are qualified in any of 
these or related fields, there could be a job 


where engineers grow ! 


for you at Bendix 

Bendix divisions are located all across 
the United States. One of them is likely 
to be in your favorite section of the 
country. Meet the Bendix re presentauve 
when they visit your campus. See your 
placement director for further informa- 
tion and exact dates, or write to the 
Director of University and = Scientifi 
Relations at the Bendix executive office 
at the address below for a copy of the 


Bendix and Your Future 


brochure 


a million ideas 
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own non-electronic brains, Now 
data gathered in the field during 
the day goes to the Cornell Com- 
puting Center for processing. 

Prof. Arthur J. McNair, camp di 
rector, says the men have enough 
hand computing to learn how to 
do it. But 10 years from now, he 
predicts, they will have more need 
to know how to use computing ma 
chines. 

The summer camp is required 
for every student in the School of 
Civil Engineering. Fifty-five stu 
dents were in this year's camp, Au 
gust 13 to September 15, on Ca 
yuta Lake, 22 miles west of Ithaca. 

The students made precise meas 
urements of all types—soundings 
of the lake, topographical surveys 
of the surrounding area, route sur 
veying for a proposed highway cut 
off, and astronomical observations. 











Cornell, in 1874, had the first uni 
versity survey camp in the nation. 
Since then students have mapped 
seven of the Finger Lakes—Ca 
yuga, Cayuta, Keuka, Otisco, Owas 
Seneca and Skaneateles. Their 
work had been used in maps pub 
lished by the U.S, Geological Sur 
vey and the U.S. Bureau of Fish 


eTies 
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NATURAL GAS 


Continued from pe 


ent types of fuel such as liquid 
propane gas (bottle gas ) 

One of the biggest problems con 
fronting the industry is the seasonal 
in In gas 
consumption drops, particularly in 
the home, and during the cold win 
months, it zooms, Yet an effi 
cient, dependable gas system must 
be able to meet capacity loads at all 


variation use, summer, 


ter 


times. It costs almost as much to 
transmit a small amount of gas in a 
pipeline as it does to carry a capac 
ity load. 
One way it has met the problem 
is through the sale of gas to indus 
tries on an interruptible basis 
Already the gas industry 


spent more than $375 million on 


has 


storage projects with 167 under 
17 


states now being used and 12 more 


ground storage reservoirs in 


under construction 











Here’s a few suggestions for 





Doric Lettering Set 


Pelikan Graphos 
College Assortment 6 
For ruling, technical 


drawing and sketching 


Rapidograph Pen 3 





The Cornell Campus 


Barnes Hall 





DRAWING SETS 


that Christmas check you received: 


$7.50 


Four points: +0-1-2-3 





spending 









.0O 


Bg 


for 


Store 








The Duteh 


“Walt” Gee ‘25 





Kitehen 


at 





Hotel Ithaca 











Ithaca’s Finest 


Wining & Dining 





Manager 
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How keen is your 





IMAGINEERING? 





This young Sperry engineer is developing a 
component in a new control system to be 
used on intercontinental multi-jet bombers. 
Can your imagination tell you what it is? 


Whether your guess is right or wrong, 
there’s no question that at Sperry “imag! 
neering” is the order of the day, every day. 
It takes imagination of a high order, after 
all, to lead in such headlined fields as: 


Guided missiles «+ Automatic flight controls 
Advanced radars . Inertial navigation 
Aircraft engine controls + Fire control systems 

When you take the title of “Sperry Engi- 
neer” you also take the line of work that 
appeals most to your special interests. The 
choice is almost endless at Sperry because 
we're busy on projects that span the engi- 
neering spectrum, 


You'll work shoulder-to-shoulder with 
men rated tops in their fields. Just as impor- 
tant to your career as this inspiring daily con- 
tact is the chance Sperry gives you to study 
for advanced degrees — and pays your full 
tuition! Each Sperry plant—whether in Cali- 
fornia, Florida, New York, Utah, or Virginia 

is conveniently located close to leading 
engineering colleges 


Your Placement Office can tell you when 
Sperry representatives will call at your school 
be sure to talk to them. If you prefer, write 
for more facts to J. W. Dwyer, Sperry Gyro- 
scope Company, Section IBS. 


ANSWER: 
This Sperry engineer is testing transistor-magnetic 
amplifier servomechanism used in computer of 


advanced turbine control system 


as. sPIAR GYROSCOPE COMPANY 
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ALLIED...for creative research 


IN SYNTHETIC FIBERS 


IN PLASTICS 


CAPROLAN deep-dye, 
tensile-tough nylon 


To create is chemistry’s business. All Allied 
Chemical activities reflect its research goals and 
accomplishments—like those on this page. Allied 
offers a diversity of operation in its Central 
Research Laboratory and 11 divisional labora- 
tories, each backed up by the resources of one 
of America’s largest chemical companies. 


IN FLUORINE CHEMISTRY 


= 


GENETRON refrigerants 
and aerosol propellants 


Urethane foam based on NACCONATE isocyanates 


DIVISIONS 

BARRETT, first in roofing for over a century, now offers a full line of 
building materials. Barrett’s trademark covers a host of chemical 
products, as well as the growing line of PLASKON resins and plastics. 


GENERAL CHEMICAL, famous as a dependable source of supply for 
heavy chemicals and BAKER & ADAMSON laboratory reagents and fine 
chemicals, now also produces GENETRON refrigerants used in refrig- 
erators and ais conditioners, and as propellants for aerosol sprays. 


MUTUAL CHEMICAL, the principal American pro- 
ducer of chromium chemicals for pigments and 
chrome plating. and KOREON for leather tanning, 
is constantiv broadening the fields of application 
for these versatile products. 


llied 


atclaaliael 


NATIONAL ANILINE, long a leader in dyes, certified food colors and 
intermediates, is now also producing CAPROLAN—the new concept 
in nylon—and NACCONATE isocyanates for urethane. 


NITROGEN, the world’s foremost producer of fixed nitrogen in its many 
forms, offers a wide line of ARCADIAN fertilizers. Its industrial line 
includes ammonia, ethylene oxide, ethylene glycols and ethanolamines. 
SEMET-SOLVAY, first in merchant coke production, builds WILPUTTE 
by-product coke ovens. It supplies A-C Polyethylenes for use in food 
cartons and paper, in printing inks, waxes and polishes. 
SOLVAY PROCESS, long-established leader in alkali 
production, has found new markets with chloro 
methanes, hydrogen peroxide, vinyl chloride mon- 
omer and aluminum chloride. 


CAPROLAN, NACCONATE 


BROADWAY, NEW YORK 6, N.Y, and GenwTnon are Allied Chemical trademarks 
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To help you plan your future! 


Send for your copy of our new booklet describing 
careers in the petroleum industry—and especially, 
careers in the rapidly expanding petrochemical field. 
Let us help you evaluate your opportunities in this 
“industry of the future.” 

Phillips is engaged in exploration, production, 
manufacturing and distribution of petroleum and its 
hundreds of products. As a leader in petrochemicals, 
Phillips has major interests in plastics, synthetic 
rubber, carbon black, chemical fertilizers, rocket 
fuels and special chemicals. The company is also 
active in the field of atomic energy and operates one 
of the government’s major reactor installations. 
Choose a career in the field that interests you most. 
Phillips policy of promotion from within offers 
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exceptional opportunities for future advancement. 
Mail the coupon below for the new booklet de- 
scribing opportunities with Phillips. 


PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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* D.R. McKeithan : 
e Technical Employment Consultant . 
* Phillips Petroleum Company od 
Bartlesville, Oklahoma 
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ng to put 
roots down! 


Once you have shed the cocoon of college 
curricula, where and how you will live 
becomes as important as where and how 
you will work. 


To those of you thinking about opera- 
tion job hunt, Public Service Electric and 
Gas Company has a story to tell. 


The Company — one of the country’s 
greatest utilities — serves a compact area 
of New Jersey, with New York and the 
Hudson on the north and Philadelphia 
and the Delaware on the south. 


This bit of territory offers much to the 
young men when, as, and if considering 
home and family—where they should live 
and how. It is in the heart of the world’s 
largest concentration of purchasing 
power; it has the widest diversification of 
interests — economic and social — of any 
area of its size in the country. 


Replete with Americana, this service 
area of ours has cultural, educational, and 
recreational advantages second to no 
other. A large portion of the world’s 
research activities are conducted here. 


1957 


Whatever it is you want for yourself 
and family, New Jersey has it. 


At some time during the college year, 
representatives of the Company will visit 
your campus. Make it your business to 
talk with them. They have an interesting 
opportunity story to tell. 


In the meantime, use the coupon for 
literature on “You, a Job, and New 


(ae Service Electric and Gas Company, 


Room 2152A, 80 Park Place, Newark 1, N. J 


Please send me literature on New Jersey 


and job opportunities with Publie Service 


Name 


Addre*s 


PUBLIC SERVICE ELECTRIC AND GAS COMPANY, NEWARK IL, N. J. 
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STRESS aud STRAIN... 











IT COULD HAPPEN HERE... 
but it’s Doubtful 














Golf is a game in which a ball 1 
inches in diameter is placed on an 
other ball 8,000 miles in diameter. 
Fhe object is to hit the small ball, 
but not the large one. 

Qo °o °o 


lhe professor grimly eyed the 
class as he prepared to return a 
batch of examination papers. “You 
will remain seated while they are 
passed out,” he commanded, “If 
you were to stand, it is conceivable 
that you might accidentally form 
circle, That would make me liable 
for arrest.” 

“Why?” the kids asked. 

| could be arrested for maintain 


ing a dope ring! 
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A Communist agitator rode into 
a city park, and after leaning his 
bicycle against the railing, mounted 
a soap box and addressed the 
crowd, 

“If your family is hungry,” he 
shouted, “raid a shop and take food 
for them, and don't care what any 
body says. If your wife hasn't a 
coat, take the best fur coat you can 


see, and ignore the consequences.” 


After several more minutes in 
this type of talk, he dismounted 
from the soap box, and his next 
words were, “Where's the scoun- 


drel who took my _ bicycle?” 
° es 4° 


Sweet young thing: “Now, what 
are you stopping for?” 

M.E.: “I've lost my bearings.” 

She: “Well, at least you're origi 
nal, most fellows run out of gas.” 


° 9 o 


You know what the once over is? 
That's this! 
when like 
you girl 
look at a pretty 


o o a 


Book Salesman: “Young man, you 
need this book, it will do half your 
college work for you.” 

Engineer: “Fine, give me two of 
them.” 

ce] ° o 

I didn't want to marry her for 
her money, but I didn't know how 
else to get it. 

° 8 e@ 

A motorist was pic ked up uncon 
scious after a smash and was being 
carried to a nearby filling station. 
Opening his eyes en route, he be- 
gan to kick and struggle desper- 
ately to get away, Afterward he ex- 
plained that the first thing he saw 
was a “Shell” sign, and “some damn 
fool was standing in front of the 
re 

9 Q Q 

RESEARCH Diviston: Liquor TEst 

Connect 20,000 volts across a 
pint. If the current jumps it, the 
product is poor. If the current 
causes a precipitation of lye, tin 
arsenic, iron, slag, and alum, the 
whiskey is fair. If the liquor chases 
the current back to the generator 
You've got good whiskey. 


° 0 9 


And as they say in Mechanics 

“Every couple has its moment.” 
On ae 

C.E.: “I have here the one and 
only cure for dandruff.” 

Date: “Really, how 
work?” 

C.E.; “Oh, it’s really simple—it’s 
a mixture of alcohol and sand.” 

Date: “But, how does it cure 
dandruff?” 

C.E.: “Well, you just rub the 
mixture on your hair; then the bugs 
get drunk and kill each other in a 
rock fight.” 
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PHOTOGRAPHY AT WORK—No. 25 in a Kodak Series 


Nuclear reactor vessel for 
Shippingport, Pa. power plant 
designed by Westinghouss 
Electric Co. under contract with 
the A.E.¢ 
Duquesne Light Company 


for operation by 


Where atoms turn into horsepower 


Photograph showing patterns of 
stress concentration. It was taken 
of a plastic model of a reactor 


essel loaded to simulate the strains 


are il reactor ve el vould undergo 


aul ms 4 ee Ti 
Radiographs of the reactor vessel 
welds were made with a 15,000,000 
betatron. Every bit of the 
eld had to be 


proved sound and flawle 


pecial steel everv W 


Combustion Engineering designed and built this *couldn’t- 


reactor vessel for America’s first full-seale 


nuclear power station. And photography shared the job of 


testing metals, revealing stresses and proving soundness. 


YOUNTLESS unusual even unique 
‘, problems faced Combustion 
Engineering in creating this nuclear 
reactor vessel. Nine feet in diameter 
with walls 8! in. thick, it is 235 tons 
of steel that had to be flawless 
seamed with welds that had to be 
perfect. And the inner, ultrasmooth 
surtac C Was na hined to dimension 
with tolerances that vie with those 


in modern aircraft engines 


As in all its construction, Combus 
tion Engineering made use of 


photography all along the way. Pho 


CAREERS WITH KODAK 

hotogra ! 
ind industr 
i it Kod 


id produc tion 


otograph nad p p 


h an interest 
curect vith Kodak 


Rochester 4, N. ¥ 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


el Dept., Eastman 


tography saved time in the drafting 
rooms. It revealed where stresses 
and strains would be concentrated 
It checked the moleculat 


of the steel, showed it: 


tructure 
che rile al 
make-up. And with gamma rays it 


probed for flaws in the metal, imper 


fections in the welds 


Any business, large or small, can 
( photography mn many was to 
save time and money. It can go to 
work in ever department design 
research production personnel] 


ales, and accounting 


eevee eeeweeeeeee ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


g opportun 
Adare 
Kodak ¢ 
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DESIGNING COMPLETE PLANT LAYOUT for a new manufacturing 
and Dick Rayve 


This manufacturing engineering problem involves 


activity are Howard Jenkins, Maine ’50, 
Polytechnic ’54 
operat ] aterials handling id 
yperation planning, materials handling, and 


AT GENERAL ELECTRIC 


designing machine tools 


+ Brooklyn 
stitute ’ 
at left, discusses 


EXTENSIVE ENGINEERING INSIGHT and a firm knowledge of manu- 
facturing problems guide Tom Robinson 
94, in purchasing materials for « 
possible application of metal pr »ducts with vendor: 


Alabama Polytechnic In- 


yperating departments. Tom, 


Your engineering background fits you for 


expanding opportunities in manufacturing 


Today’s engineers are going to work in 
manufacturing and rightly so. The 
products of our rapidly advancing tech 
nology —involving mechanical, electri 
cal, hydraulic, chemical and electronic 
components call for greater engineer 
ing skill in their production. With the 
advent of atomic devices there will be 
an even greater demand for engineer 
ing knowledge in the manufacturing 
function. 

General Electric, long a leader in 
modern manufacturing methods, is cur 


IN QUALITY CONTROL ENGINEERING Chuck Fehlau, Bates College’49, 
is responsible for devising test procedures and designing test equipment line are these G-E manufac 
for this jet fighter gun-sighting system. Chuck 
with engineering requirements. 


control tests to assure compliance 


> 


rently planning expansions and im 
provements to double its production 
rate in the next ten years. To meet this 
intensified demand, the Company has 
instituted a Manufacturing Training 
Program to develop young men for the 
important jobs which will result from 
this manufacturing growth. 

You can share in G.E.’s manufa 
turing progress. This is a field where 
manufacturing engineers will apply all 
their technical knowledge to provide 
solutions for industry’s many problems. 


also audits quality 
requires the tec 


DESIGNING AUTOMATION re or a new motor prod 


content of operation ! 
hnical skill of outstanding 


Mechanical, industrial, electrical, and 
chemical engineers will all find wide 
opportunities in the varied activities of 
modern G-E manufacturing. For com 
plete information on careers in manu 
facturing, write to John E. Jones, Man 
ufacturing Training Program, General 
Electric Company, Schenectady 5, 
New York 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


iction 
high engineering 
> ne l velopment labor itory 


ing crealive engineers. 





